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FRANCHISE VALUE IN NEW JERSEY. 


In the issue of December 19, 1914, we raised the ques- 
tion-as to whether the regulation of public-utility rates 
in the state of New Jersey had come to an end. This 
was occasioned by the action of the Court of Errors and 
Appeals in that state in setting aside the decision of the 
Board of Public Utility Commissioners in the Passaic 
Gas case after the same had been affirmed by the Su- 
preme Court of the state. The decision referred to fixed 
the rate for gas supplied by the Public Service Gas Com- 
pany in the Passaic Division at 90 cents per thousand 
cubic feet. 

The decision of the Court of Errors and Appeals was 
based solely on the question of franchise value. This 
court held that such value existed and therefore should 
be included in a valuation for rate-making purposes. The 
Utility Board had made an allowance of 30 per cent over 
the physical value for intangibles, but had not made any 
specific allowance of more than nominal amount for the 
value of the franchise. Although the Supreme Court 
had upheld this position and although a statute prohib- 
ited the capitalization of franchise value, the rate was 
set aside on this ground. A rehearing of the case was 
granted, however, and a decision on the rehearing was 
handed down last week. 

The latest decision reverses the previous attitude of 
the court, and affirms the decision of the Supreme Court, 
from which appeal had been taken. The position of the 
Board of Public Utility Commissioners is thus upheld 
and the rate fixed will stand after all. 

This decision means much for rate regulation in New 
Jersey. As pointed out in the former editorial, the pre- 
vious decision of the appellate court was a knockout 
blow for rate regulation in that state, if permitted to 
stand. Its logical result would have been to prevent any 
lowering of rates by the Board, and its effect was evi- 
dently in contravention of the expressed intention of the 
law-making power. Under it, the Board would have 
been helpless in rate matters, and any control over rates 
would have had to be sought by other means. The new 
decision, however, strengthens the Board in its policies 
and its power, and will permit the development of com- 
mission regulation to proceed in the state of New Jersey. 
While an intention has been expressed of carrying an 
appeal to the federal courts, there is little likelihood that 
the United States Supreme Court would upset the pres- 


ent decision, judging by previous cases which have come 


before it and by the present constitution of that court. 
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ARTIFICIAL DAYLIGHT. 

The application of artificial light which shall have 
the same quality as daylight, that is to say, the spec- 
tral composition of which is equivalent to daylight 
in the effect upon the eye, has received much atten- 
tion recently. This is due largely to the deeper in- 
vestigation and consequent development of absorb- 
ing glasses which have the necessary properties, and 
also to the development of light sources whose effi- 
ciency is so far in advance of previous values as to 
make the absorption of a considerable percentage of 
the light by some absorbing medium permissible. 

It is universally recognized that artificial daylight 
is a very great assistance in carrying on work where 
the matching of colors or other estimates of color 


values must be made. In fact a great deal of such 
work could heretofore be done only during daylight 
hours. For such work it is necessary not only that 
light of a constant quality be available, but this qual- 
ity must approximate very closely to that of day- 
that effects 


made under the artificial light shall not become use- 


light in order obtained and estimates 


less when the materials are observed in actual day- 
light. 
Whether simulated daylight is 


desirable under 


other circumstances is a mooted question. There 
are many who claim that it is not to be chosen over 
more common illuminating media, most of which 
In consider- 


should be 


have a preponderance of yellow light. 

ing this desirability a clear distinction 
made between utilitarian and esthetic or artistic ef- 
The 


the conditions of daylight and it is generally recog- 


fects. human eye has been evolved to meet 
nized that the eye functions better under such light- 
ing conditions than under the stimulus of colored 
light. But one exception is to be made to this state- 
ment, and that refers to the fact that chromatic aber- 
ration is avoided and visual acuity is greater by the 
use of monochromatic light; but if light of mixed 
composition is to be used, that which most closely 
simulates daylight must be given preference from 
the utility. 


daylight may be regarded as 


standpoint of Consequently, artificial 
an improvement over 
these yellow illuminants in workshops and many 
other places where first consideration is given to 
utilitarian conditions. 

When we come to consider the lighting of homes, 
auditoriums, churches, and other places of public as- 
sembly and a certain class of offices, the question 
of the best condition for seeing will no longer be 
permitted to dominate the decision as to the quality 
of light which shall be used. In these places an es- 
thetic and artistic effect will no doubt be given the 
We are then with the 
psychological influence of lights of different color, 


greatest weight. involved 
and no doubt in the main preference will be given 
to a preponderance of yellow light not merely be- 
cause we are habituated to this difference in arti- 
ficial lighting, but because light makes a distinct 
impression upon the individual which is dependent 
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upon the color. Emotional influences are undoubt- 
edly involved in this matter in a way that depends 
upon more than mere cultivation of the taste, and 
the preponderating verdict seems to be in favor of 
the older illuminants. 








RESEARCHES ON INSULATING MATERIALS. 

Two interesting articles on the properties of insulating 
materials have appeared in the current volume of the 
Elektrotechnische Zeitschrift. The authors, 
F. Kock and K. W. Wagner, not only give constants re- 
sulting from their measurements of different materials, 


Messrs. 


but point out certain properties belonging to certain 
classes of materials. 

The dielectric strength of liquids, for instance, is 
found to vary with the pressure to which they are sub- 
jected according to a linear relation; in other words, the 
normal strength is increased under pressure by an 
amount which is proportional to the pressure. Solids, 
on the other hand, show no influence of pressure on the 
dielectric strength, at least within a range of 50 atmos- 
pheres. 

The thickness of the test specimen has little or no 
influence upon the dielectric strength in the case of 
liquids. The effect of the time element, however, is one 
which must be considered, as observed by previous ex- 
perimenters. 

The researches of Mr. Wagner were confined to solid 
insulating substances and concerned mainly the dielec- 
tric constant, insulation resistance, and ability to absorb 
energy when subjected to alternating electric stress. A 
pronounced dielectric hysteresis was found in such mate- 
rials as rubber and gutta-percha; while in hygroscopic 
substances like paper and cotton there was superposed 
upon this an effect similar to conduction, but which does 
not appear to follow the simple laws of conduction in 
ordinary conducting materials. This effect was fully 
explained in a paper by Mr. S. Evershed, which will be 
found in our issue of December 20, 1913. 

Gutta-percha shows a maximum absorption of energy. 
at ordinary temperatures, the values decreasing as the 
temperature increases. Certain other compounds show 
a reverse effect, with much lower values at ordinary tem- 
peratures, and it may be concluded that such substances 
would be preferable for telephone cables or others where 
energy absorption is important, but less suitable for 
power cables or others liable to attain a high tempera- 
ture. For telephone work, however, all such materials 
are avoided as far as possible, loose paper with en- 
trained air having proved more suitable. 

The dielectric constants (or specific inductive capac- 
ities) of the rubbers increase with the temperature, but 
that of paraffin, on the other hand, decreases with in- 
creasing temperature. The energy absorption of par- 
affin showed a minimum at about 50 degrees centigrade. 

Insulating materials are undoubtedly the least well 
known and their behavior is the least understood of 
all the materials with which the electrical engineer has 
to deal. Every investigation which adds to our knowl- 
edge of them is to be welcomed. 
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INSTALMENT PURCHASES OF ELECTRICAL 
EQUIPMENT. 

When the history of electrical development is written 
from the viewpoint of pure commercialism, as it is some 
day bound to be, few factors will count for more in the 
story of appliance popularization than the adoption of 
the instalment plan of purchase. It will be seen that 
the leaders in the central station and supply industry 
recognized in the early part of the present century that 
the only way in which the obstacle of a substantial first 
cost could be overcome was by allowing time payments 
on equipment used in home and shop. In other words, 
the day came when the spread of electrical service 
among the people everywhere became a matter of credit, 
and to the enduring reward of the larger-minded men in 
the industry, the instalment system solved the problem. 

Now the thing has gone so far that not long ago a 
central-station manager was heard to say publicly that 
his company stood ready to see to it that the people in 
his city became users of electric trucks on the basis of 
time payments, the first cost being guaranteed by the 
electric service company in cases where the prompt pay- 
ment of the price of these machines was regarded as too 
heavy a burden for the local merchants and manufac- 
turers. 

There is no question that the privilege of time pay- 
ments, which has embraced apparatus as small as elec- 
tric irons in its widening scope of application, goes a 
long way toward justifying the maintenance of full re- 
tail prices by central stations. This means fairer rela- 
tions with the contractors and jobbers, and tends to do 
away with much of the apparent need of cutting down 
the legitimate profits of the business of appliance mer- 
chandising in order to encourage the public to buy elec- 
trical conveniences. 

In the business world, the first cost of an article is 
a secondary consideration, once it can be shown that its 
purchase will pay for itself in due season, all costs being 
taken into account. Similarly, first cost is a minor mat- 
ter in homes, provided the terms of payment are made 
sufficiently easy and extended to enable small but regu- 
lar refunds to be made. Many a man would never buy 
a piano if he were obliged to lay down $450 to $600 in 
actual cash before the instrument could be delivered, and 
many a householder would never buy an electric range 
if the local electric service company or the supply deal- 
ers in town refused to allow her to carry the load along, 
gradually reducing the indebtedness and meanwhile hav- 
ing the use and pleasure of the equipment. 

Some companies are arranging to supply motors for 
trial installations on the instalment basis, and if the 
terms of the agreements are properly figured to care 
for interest, insurance and other charges, surely it is 
good business practice, and certainly is working out ad- 
mirably in operation. The electrical industry is fast 
coming to see that the problem of getting equipment 
upon the lines and keeping it in service is the main thing 
to solve, and valuable as are cash methods of doing busi- 
ness, and effective as are occasional low-price campaigns 
in drawing public patronage, the master minds of elec- 
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trical commerce are turned in the direction of stimulat- 
ing the use of equipment by easy-payment methods. 
Every reason why instalment purchases are profitable in 
general merchandising applies to the electrical trade. 








THE CONVENIENCE OF LOW-POWERED 
LAMPS. 

There seems to be- no end to the application of in- 
candescent lamps of low candlepower, and yet the field 
of usefulness for these is barely scratched. There is 
no doubt that the near future will see a decided advance 
in this interesting branch of lighting practice, notably 
in industrial lines of service. The improved lighting of 
all sorts of machinery may be expected in this connec- 
tion, in view of the great increase in production and 
reduction in eye strain which follow localized illumina- 
tion of the working field. The development of a two- 
candlepower lamp for use on electric flat irons is a hint 
of these good things to come, as is the work now being 
done toward bringing out a tiny pilot lamp suited to in- 
dustrial sewing-machine-needle service. The automobile 
of today is using low-powered lamps in ways which 
need not be repeated here, except to mention a recent 
convenient application in a touring car consisting of the 
installation of a small lamp and bull’s eye in the rear 
of a swivel seat, the lamp being so placed that by press- 
ing an ivory button in the seat back, a well directed 
stream of light is thrown upon the car floor and the 
rear step and ground behind and below, cutting off 
danger of accident due to insufficient side lighting, and 
also affording an attractive means of consulting time 
tables, road maps, etc. With the intermittent service 
needed from many miniature lamps, nothing ought 
to stand in the way of their greatly increased use, and 
the cost is trifling in proportion to the benefits. 








WIRING SPECIFICATIONS. 

Many requests have come to us from time to time 
for a set of specifications for house wiring that might 
be used as a model by contractors or house owners 
when drawing up contracts of this character. In 
answer to this demand we reprint on other pages oi 
this issue a form which has been drawn up by the 
Minneapolis Electrical Board in order to have a uni- 
form specification for general use in that city. This 
involves a schedule of outlets and switches, and a set 
of general specifications covering the essential points 
of the contract. Among these are the requirements 
that the installation shall meet with the approval of 
the city inspector and the owner, and shall conform 
to the regulations of the central station. 

These forms are supplied by the central station 
(The Minneapolis General Electric Company) and by 
contractors to house owners who intend to have wir- 
ing done, and it is suggested that bids be obtained 
from more than one contractor Since such bids are 
made upon identical forms, it is felt that underbid- 
ding on a basis of supplying an inferior installation 
will be eliminated. 
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Electric Club-Jovian League Pic- 
nic Arrangements. 

At the meeting of the Electric Club- 
Jovian League of Chicago, held on 
June 17, H. A. Mott, of the Chicago 
Telephone Company, appointed 
chairman of the Picnic Committee and 
empowered to appoint his own com- 
mittee. Mr. Mott was chairman of the 
Picnic Committee of last year and the 
success of that event led to his being 
again selected for the post. It is ex- 
pected that Ravinia Park will again be 
the site for the picnic, 
which will be held early in August. 

A committee was also appointed to 
arrange for the annual convention of 
the Jovian Order which will be held 
in Chicago in October. This commit- 
tee is composed of Victor H. Tousley, 
chairman; Morgan Ellis, vice-chair- 
man; Walter Bischoff, Perry Boole, G. 
W. Cummings, A. A. Gray, C. R. 
Kreider, Thomas G. Grier, Mike S. 
Hart, H. E Niesz and J. G. Wray. 

The meeting on June 17 was given 
over to entertainment, in charge of W. 
G. E, Peirce, chairman of the Enter- 
tainment Committee. 


was 


selected as 


— —~<»>--——___—_ 


Meeting of Minnesota Engineers. 

A group of over fifty members of the 
Minnesota Sections of the American In- 
stitute of Electrical Engineers and the 
American Society of Mechanical En- 
held a two-day meeting and 
outing at Duluth, June 11 and 12, with 
so much satisfaction to themselves that 


gineers 


a plan is under way to have all the en- 
gineers of the state meet together an- 
nually in Duluth. 

St. Paul and Minneapolis engineers 
went to Duluth on a special train on 
the afternoon of June 11. A business 
meeting was held in the evening, at 
which W. N. Ryerson, superintendent of 
the Great Northern Power Company, 
Duluth, read a paper describing the sys- 
tem and development of his company. 
Nearly all the coal docks, he said, are 
supplied by the Great Northern Com- 
One interesting factor mentioned 
by Mr. Ryerson is that the Great North- 


ern Company has one customer, a manu- 


pany. 


facturing plant, which uses one-half of 
its total output of electrical energy. 
This company is able to use the current 
at such times as to be an off-peak load. 
The daily load-factor for the plant, Mr. 
Ryerson averages over 90 per 
The company has another power 


said, 
cent. 
site on the St. Louis River which it pro- 
poses to develop soon. 

John Hearding, of the Oliver Mining 
Company, gave a talk on mining oper- 
ations, illustrated by motion pictures. 

The following day, June 12, was de- 
voted to a tour of the ore docks and the 
new steel plant.. In this plant there is 
already installed a 6,000-horsepower, 
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6,600-volt motor and a 3,500-kilowatt 
generator operated by a gas engine. 
The entire afternoon was spent by the 
engineers in the inspection of this plant 
and its machinery. 

A boat trip was made about the Du- 
luth harbor and up the St. Louis River 
to Spirit Lake. The meeting closed 
with a dinner at the Commercial Club 
in the evening, at which W. T. Hugo, a 
Duluth engineer; Dean F. C. Shenehon, 
of the Engineering College of the Uni- 
versity of Minnesota; Fred G. Dustin, 
of Minneapolis; C. W. Tubby and Mrs. 
Tubby, of St. Paul, gave short informal 
talks. 


pow 
7s? 





Application of Diversity-Factor. 

On the evening of June 21 a joint 
meeting was held in Chicago by the 
Chicago Section, American Institute of 
Electrical Engineers, and the Electrical 
Section, Western Society of Engineers. 
The results of the postcard election of 
officers of the former organization for 
the fiscal year, 1915-1916, was an- 
nounced, as follows: Chairman, Wil- 
liam J. Norton; secretary, Taliaferro 
Milton; member of Executive Commit- 
tee for three years, E. W. Allen. 

H. B. Gear, engineer of distribution 
of the Commonwealth Edison Com- 
pany, gave an abstract of his paper on 
“The Application of the Diversity- 
Factor,” which he had presented before 
the National Electric Association’s San 
Francisco convention on June 8. This 
paper reviewed the earlier studies of 
diversity in  central-station service 
made by Messrs. Lloyd and Gear, dis- 
the nature of diversity and 
pointed out the distinction between 
daily diversity and seasonal and yearly 
diversity,.also between group diversity 
and individual diversity. Mr. Gear 
showed that in a large central-station 
system supplying varied classes of cus- 
tomers there is considerable difference 
in time between the maximum loads of 
the different classes or groups of cus- 
tomers, which makes the maximum 
load on the supply system less than the 
sum of the various maxima of the 
different groups. This ratio is defined 
as the diversity-factor. Mr. Gear 
emphasized that it should really be 
designated as the group diversity- 
factor. He showed the importance of 
considering the individual diversity- 
factor of large individual customers of 
a group, and explained in what way 
this affects the investment in the plant 
and the rate which should be made for 
the service. The group load-factor is 
the product of the average individual 
load-factor by the group diversity- 
factor. 

The subject was briefly discussed by 
P. Ja&nkersfeld, J. R. Cravath, T. Mil- 
ton, W. J. Norton, W. B. Jackson and 
Mr. Gear. 


cussed 
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Chicago Section, Electric Vehicle 
Association. 

A. J. Marshall, executive secretary of 
the Electric Vehicle Association of 
America, was the guest of the Chicago 
Section at its meeting on June 22 and 
outlined the activities of the parent or- 
ganization. Through the committees 
of the Association the electric vehicle is 
being given great impetus and this 
should be capitalized by the various 
sections. Mr. Marshall called attention 
to the articles which are being sent to 
newspapers and magazines throughout 
the country and the value of this pub- 
licity to the industry. Mention was 
also made of the co-operative adver- 
tising carried on by sections in some 
of the eastern cities. Efforts are being 
made to have the electric passenger car 
used in motion-picture plays in place of 
the gasoline car. 

John F. Gilchrist, president of the 
Association, spoke briefly, preceding 
Mr. Marshall. He stated that the an- 
nual convention to be held next Octo- 
ber will in all probability be held in 
Cleveland. 





Betti 
_-?> 


Jobbers Meet at Detroit. 

The quarterly meeting of the Electrical 
Supply Jobbers’ Association was held at 
Hotel Statler, Detroit, Mich., June 15, 16 
and 17. This important gathering of 
electrical jobbers attracted a large rep- 
resentation of manufacturers, who found 
opportunity to exchange views in regard 
to trade conditions and the unusual and 
altogether unprecedented rise in the metal 
market. 

Two interesting addresses were deliv- 
ered in open meeting on the morning of 
June 17. J. H. Trumbull, of the Trum- 
bull Electric Manufacturing Company, 
spoke on “The Weak Points of the Job- 
ber,” and J. Warren Ripple, of the George 
Cutter Company, on “The Electrical Job- 
ber as an Exploiting and Selling Medium 
from the Standpoint of the Manufactur- 
er.” 

A visit to the Ford plant and a delight- 
ful trip up the Detroit River to Lake St. 
Clair were made. 


powwow 
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‘Fewer Accidents With Near-Side 


Stops. 

Figures prepared by the Accident 
Bureau of the New York Public Serv- 
ice Commission for the First District 
for the first four months of 1915 as 
compared with the same four months 
of 1914, before the near-side stop was 
practiced on surface car lines, show 
that there has been a decrease in the 
number of persons killed and a larger 
proportionate decrease in the total 
number of accidents. The total num- 
ber of accidents of all kinds for the 
four months decreased from 10,650 in 
1914 to 8,597 in 1915, and the fatal ac- 
cidents from 37 to 29. 
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Electrical Construction Details of Butler Brothers Building. 


Butl@ Brothers, Chicago, have the 
distinction of being the only mail-or- 
der concern in the country that sells 
to merchants only. Their establish- 
ment consists of the main building 
containing the general and executive 
offices, the stockrooms and sample 
rooms, and two large warehouses des- 
ignated as A and B. The main build- 
ing fronts on Randolph Street and 
extends north along Canal Street to 
Lake Street; it is 15 stories high 382 
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By Norman G. Meade. 





The firm of Butler Brothers put 
up new buildings a few years ago, 
and this article describes the 
electrical equipment which was 
installed. This covers miscellan- 
eous motor drive and lighting, 
and some electric heating appli- 
ances. Fire-alarm and signaling 
apparatus is also included. Cen- 
tral-station current is used. 



































everything in household equipment 
and general mercantile specialties. 
General Features of Equipment. 


The general electrical equipment 
comprises about 75 electric motors, 
10,000 incandescent lamps _ ranging 


from 10 to 250 watts and miscellane- 
ous applications such as electric glue 
pots, electric fans, etc. The connect- 
ed load is in the neighborhood of 400 
kilowatts on Commonwealth Edison 
Company’s service and the average 








Fig. 1.—Electrically Driven Triplex Water Pump with Automatic Control. 


feet long and 151 feet wide, and is 
connected to warehouse A, which oc- 
cupies the space between the main 


building and the Chicago River and 
the block between Randolph Street 
and Lake Street. Each floor of the 
main building is divided into two gen- 
eral sections, one with a floor area of 
32,450 square feet and the other with 
a floor area of 25,500 square feet. 

“Do It Electrically” aptly applies 


to this firm, as every part of the busi- 
ness not requiring manual labor uses 
electricity as a motive power. Even 
the extensive roof garden provided 
for the benefit of the employees has an 
electric piano and_ electric fans. 
Throughout the offices there are nu- 
merous; ;}minon motor applications, 
such as addressing machines, mailing 
machines, accounting machines, etc. 
The merchandise handled comprises 


cost for current per kilowatt-hour is 
2.25 cents. All of the office and a 
considerable part of the display de- 
partment lighting is indirect, X-ray 
fixtures being used for this part of 
the illumination. The principal motor 


applications are: woodworking ma- 
chinery, linotype machines, printing 
presses, exhaust fans, air washers, 


pumps, and air compressors. 
Included in the elevator equipment 
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are 23 freight elevators and 7 passen- 
ger elevators, all of the Otis electric 
traction type with overhead drive, 


with the exception of one hydraulic 
elevator. The electrical equipment 
was installed by the F. E. Newbury 


Electric Company, of Chicago, and the 


entire electrical and mechanical equip- 
ment is under the charge of the chief 
engineer 

This description will be confined 
the 


recent 


principally to main building, 


which is of construction, con- 


sisting of reinforced concrete with 


brick outside walls. The main switch- 


board, shown in Figs. 2 and 3, is lo- 


cated in a room in the basement and 


the service entrance is in its rear, 
coming in from service mains on two 
different streets. The service cables 
in conduits come through the base- 
ment wall and enter a large steel cab- 
inet. From this cabinet ten 1,500,000- 


circular-mil cables in three-inch con- 


duits lead down through the floor and 


up back of the switchboard. Details 


of the arrangement are illustrated in 
Fig. 6. There are three positive, 
three negative and two neutral feed- 
ers, with two extra feeders compris- 
ing the three-wire 110-220-volt direct- 
current system 

All fuses and the maximum-demand 
meters are located on the rear of the 
board, which consists of six marble 


panels with the necessary equipment 


of instruments. The panels include 


two lighting-feeders, one power-feed- 
er, one positive, one negative and 
one neutral panels. Each lighting- 
feeder panel contains eight  triple- 
pole single-throw switches caring for 
16 lighting feeders. The positive 
panel is equipped with four single- 
pole positive switches and one large 
Thomson watt-hour meter. The neg- 
ative panel has a similar equipment: 


the neutral panel is provided with two 


single-pole neutral switches and a 


Thomson watt-hour meter similar to 


those on the positive and negative 


panels, and two smaller watt-hour me- 


ters for the lighting circuits below 
the second floor. Two of the large 
watt-hour meters are for the lighting 
load and one for the power load. The 


power-feeder panel has 18 double- 


single-throw feeder switches. 
Heating and Ventilation. 


Heating 


pole 


and ventilation, although 


not strictly an electrical proposition, 


has a direct bearing on the nature of 
the 


where 


electrical equipment, especially 


central-station service is used. 


Furthermore, there are numerous ap- 


plications for electric motors in con- 


ventilating 
the 
there 


nection with heating and 
seen from 


Where 


is no power plant, live steam 


apparatus, as will be 


following description. 


has to 


be utilized for heating and in many 


cases this equipment does not vary 
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Fig. 2.—Front View of Main Switchboard. 


greatly in design from a boiler plant 
used for power purposes. 
The 


two 


consists of 
100- 


boiler equipment 


300-horsepower and one 
horsepower boilers located in the sub- 
the 
three 100-horsepower boilers in annex 
A. The 
the 
duced to 


basement of main building and 


normal working pressure of 


boilers is 75 pounds, which is re- 


the 


valves. 


circulating pressure by 
total of 


sur- 


There is a 
feet of 


heating 


reducing 
140,000 square 
face in the 
equipped with Webster and Wilworth 


radiating 
system, which is 
valves. 


Next in importance to an effective 


and efficient heating system is a sys- 


prop- 
erly designed, has two functions, the 


tem of ventilation which, when 
removal of vitiated air and its replace- 
ment with a clean supply of fresh air. 
For removing the foul air in the But- 
Building there two 

ducts the 
They are American propellers 


ler are exhaust 


fans with reaching lower 


floors. 
with a capacity of 44,964 cubic feet of 


air per minute, each direct-connected 
to a 15-horsepower motor operating 
at 410 revolutions per minute. The 
motors are attached to the propeller 
frames and the combined units se- 
cured to panels in the outside wall 








Fig. 3.—Rear View of Main Switchboard. 
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Fig. 4.—Air Washer and Motor-Driven Blower. 


ing a circular opening corresponding Sirocco blowers for forcing the air 
to the fan diameter. This arrangement is through ducts to outlets under the 


shown in Fig. 7. The air duct covers radiators of the various departments. 





he outfit, but the latter is made accessi- The function of the former appli- 
le by a sheet-iron door in the side of ance, shown in Fig. 4, is to wash the 
the duct. The motor switch and the air by passing it through a curtain 
starting rheostat are mounted on the of water which at the same time adds 
wall outside of the duct, the former humidity and then, in cold weather, 
in a steel cabinet. All connections to pass the air over steam coils into a 
the motor and the feeders leading to room where the Sirocco blower is lo- 
the starting devices are carried in cated, the latter forcing the air 
conduit. through the ducts. In hot weather 

For supplying fresh air to the the action of the air passing through 
building there are five Acme air puri- the curtain of water lowers the tem- 

rs, coolers and humidifiers, and five perature. The air intake is through 




















. 5—Fire Pump and Controller. 
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an adjustable iron shutter in an out- 
side wall leading into an_ inclosed 
sheet-metal chamber where a _ pipe 
drilled with a great number of fine 
holes on its under side, extends 
across the chamber so that the spray 
emitted forms a water curtain. The 
water is caught in a large drip pan 
and is kept in continuous circulation 
by a centrifugal pump driven by a di- 
rect-coupled two-horsepower motor 
operating at 1,150 revolutions per 
minute. The coils for heating the 
air, occupy the end of the inclosed 
chamber farthest from the air inlet; 
this end of the chamber is open and 
the blower is placed in close prox- 
imity to this opening. Details of this 
apparatus are shown in plan in Fig. 
8. The Sirocco blower has a capac- 
ity of 13,200 cubic feet of free air per 
minute and is direct-coupled to a 5.75- 
horsepower motor operating at 400 
revolutions per minute. The starting 
panels for both motors are similar in 
construction. Both are self-contained 
with resistances at the back of the 
panel and circuit-breaker and starting 
rheostat on the front. A _ steel cabi- 
net is mounted on the side wall near 
the starting panels which contains 
the two double-pole single-throw mo- 
tor-starting switches. A conduit 
leads from each starting panel down 
the side wall and through the floor to 
the respective motor. 
Fire Protection and Signaling Systems. 

Under this head properly come fire 
pumps, the sprinkler system, fire-alarm 
system, burglar alarms and employees 
calls, all of which are dependent upon 
electrical operation. The fire pump 
equipment, illustrated in Fig. 5, con- 
sists ‘of a vertical-type motor rated at 
150 horsepower, and operating at 150 
revolutions per minute, direct-coupled 
to a centrifugal pump located in a 
pit below the floor level. The pump 
has a capacity of 10,000 gallons per 
minute. The motor is controlled by 
a Sundh automatic starting panel lo- 
cated in a _ steel cabinet with two 
swing doors on the front. It is 
equipped with main switch, automatic 
motor-starting rheostat that can be 
manually operated if desired, and a 
circuit-breaker. The pump is ordinar- 
ily controlled by the water pressure, 
a minimum of 110 pounds starting the 
motor and a maximum of 120 pounds 
stopping it through the agency of the 
automatic starting switch. There are 
two service entrances connecting with 
the fire-pump starting panel to insure 
continuity of current supply in any 
emergency. The steel cabinet con- 
taining the starting panel is raised 
from the floor on iron supports and 
the connections with the motor are 
inclosed in conduits. 

The fire-alarm system was installed 
by the Gamewell Fire Alarm Tele- 
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Fig. 6.—Details of Service Entrance. Fig. 7.—Installation Details of Exhaust Fan. 
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graph Company and consists of 34 
type K fire-alarm boxes, a punching 
register, relays and a_ switchboard. 
The boxes have a glass front, which 
is broken in case of fire, when a hook 
is pulled down that starts the mech- 
anism. This operates a notched wheel 
that automatically opens the main cir- 
cuit by separating two contact springs 
normally in contact. The wheel is 
provided with notches corresponding 
to the box number, for example, for 
box 23 there are two notches, a 
space and three notches in the wheel. 
As the wheel revolves one of the con- 
tact springs drops into the notches 
separating it from the second spring 
instantaneously and opening the cir- 
cuit through a relay. The relay arm- 
ature when released closes a_ local 
circuit through the punching register 
and the latter punches the box num- 
ber in a paper tape. The relays are 
supported on a wall panel near the 
system switchboard. A schematic 
connection diagram is shown in Fig. 11. 














Fig. 9.—Typical Junction Box. 
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Fig. 8.—Details of Air Washer. 




















For supplying current to the fire- nishes current for the signaling sys- 
alarm system there is a Holtzer-Ca- tems. It is supplemented by a stor- 
bot motor-generator set consisting of age battery for the fire-alarm system. 
a one-third-horsepower 115-volt mo- The battery consists of two sets of 
tor, direct-coupled to a direct-current 22 cells each, one for use while the 
15-volt generator. This set also fur- second set is charging. The motor- 














Fig. 10.—Motor-Driven Air Compressor. 
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Punching Register 


Fig. 11.—Schematic Connection Diagram of 
Fire-Alarm System. 


generator is mounted on the top of 


the right-hand side of the battery 
rack and the switchboard, shown in 
Fig. 14, is located over the left-hand 
end. The latter consists of two pan- 


els, one for the circuits of the fire- 
alarm system and a charging panel 
for the batteries. On the former 
there are a voltmeter, ammeter, volt- 
meter switch, ammeter switch, test 
key and rheostat. The charging panel 














Fig. 13.—Method of Mounting Motors. 


contains a charging rheostat, amme- 
ter, double-pole double-throw battery 
switch, and a double-pole single-throw 
main switch. 

The watchman’s system is of West- 
ern Union style and there are burglar 
alarms placed on the stairways and 
the fire escapes. For calling heads of 
departments, the Tell-Call system 
has been installed, which consists of 





Fig. 15.—General View of Printing Department. 
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Fig. 12.—Conduit Runs in Bo& Department. 


single-stroke bells located through- 
out the building and controlled from 
a central point. A given number of 
strokes of the bell summons a cer- 
tain employee to the nearest tele- 
phone, where he calls the switchboard 
operator to learn where he is wanted. 


In connection with the sprinkler 
system there is a motor-driven air 
compressor, shown in Fig. 10, for 


supplying additional pressure to the 
sprinkler mains. The outfit consists 
of a %.5-horsepower motor operating 
at 1,150 revolutions per minute mount- 
ed on the same base with a Blaisdell 
8-by-8-inch single-cylinder air com- 
pressor running at 200 revolutions per 
minute,. using silent chain drive. The 
control panel is self-contained with 
the resistance on the rear of the pan- 
el and is supported on angle-iron 
framework. On the front of the pan- 
el there are mounted a compressed- 
air-actuated automatic switch, an au- 
tomatic starting rheostat and a cir- 
cuit-breaker. The compressed-air 
switch is connected by a pipe line to 
the compressor tank on the wall and 
so arranged that the motor and com- 
pressor are automatically started and 
stopped by a predetermined maxi- 
mum and minimum air pressure. 
Supplementing the steam pumps for 
supplying feed water and feeding the 
storage tanks there is a Dean 6-by-8- 





inch triplex pump, chain-driven from 
a 15-horsepower motor. This is 
shown in Fig. 1. 
Printing Department. 
For the publication of catalogs and 
other classes of work, a complete elec- 
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Fig. 14.—Details of Fire-Alarm Switch- 
board. 


trically operated printing department, 
shown in Fig. 15, is in operation. In 
the composing room, special attention 
has been given to the lighting and 
the direct illumination system is used, 
with lamps placed five feet from cen- 














Fig. 16.—General View of Box-Making Department. 
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ter to center. The machine equip- 
ment in the composing department 
consists of three linotype machines, 


each driven by a one-horsepower mo- 


tor. In the department known as the 
molding room, where’ matrices of 
type forms are made, there is a ma- 
trix molding machine direct-driven 
by a three-horsepower motor. In this 
room there is also a two-horsepower 


motor driving an air compressor used 
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endless belt arrangement driven by a 
1.75-horsepower motor. As the cata- 
logs come in on trucks from the print- 
ing department they are fed on the 
belt and one girl at a time has spe- 


cific duties to perform; one will in- 
sert extra circulars, another place the 
catalogs in envelopes, etc. 
Box-Making Department. 
Facilities for making boxes and 


crates rapidly and cheaply is a func- 
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Motors in this department are 
mounted on brackets near the ceiling. 
The brackets, one of which is shown 
in Fig. 13, are wooden and support- 
ed by two planks bolted to the side 
wall, which slopes inward. The out- 
end of the bracket is braced by 
angle braces to the planks and also 
by wood braces bearing against one 
of the reinforced-concrete beams. 
As an example of the electrical con- 


er 














to furnish air for cleaning purposes. tion of many classes of business and _ struction, three motors in the box de- 
In the press room there are jhree the Butler plant is no exception to the partment are supplied with one feeder 
Miehle power presses, three Gordon rule. In this department, illustrated in conduit which leads to a_ feeder 
job presses and a multicolor machine. in Fig. 16, group drive is used, the switch in a steel cabinet located near 
The Miehle presses are the proper machines being grouped as follows: the motor. 
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Fig. 19.—Layout of Lighting in Sub-basement. 


size for catalog and similar work; 
two are driven by two-horsepower 
and one by a three-horsepower motor. 
Short belts with idlers constitute the 
drive. The three Gordon presses are 
driven from 0.75-horsepower motors 
by means of short belts. The multi- 
color machine, as its name implies, is 


used for the color printing of posters 
and belt- 
a one-sixth-horsepower mo- 


and advertising material is 
driven by 
is completed by 
machine 


motor. 


tor. The equipment 
a Holyoke 


driven 


paper-cutting 
by a three-horsepower 


To prepare the catalogs for mailing 


a conveyor has been installed which 
handles 1,600 catalogs an hour and 
is attended by nine girls. It is an 





three cross-cut saws driven by a 10- 
horsepower motor; second group of 
three cross-cut saws driven by a 10- 


horsepower motor; two cross-cut saws, 


two box-nailing ma- 
emery grinder driven 


by a ten-horsepower motor; two box- 


rip saws, one 


chine and one 
nailing machines operated by a five- 
The box-nailing 
machines are designed to drive a large 
of with one operation. 
For example, a lid is laid on a box 
and it is placed in the machine and 
with stroke the nails driven 
one end or side. By changing the 
position of the box the four sides of 
the cover be nailed in four 
strokes of machine. 


horsepower motor. 


number nails 


one are 


in 


can 
the 





Fig. 20.—Typical Arrangement of Circuits on Certain Floors. 


This cabinet is connected with con- 
duit to a fuse cabinet adjacent. This 
the well as 


contains motor fuses as 


lighting-circuit fuses. From the fuse 
cabinets conduits lead to three steel 
cabinets containing the motor 
switches and _ starting rheostats for 
three motors. This construction is 
shown in Fig. 12. 
Filter System. : 
Drinking water supplied to the 
sanitary drinking fountains located 
throughout the building is supplied 


through a Bowdin single-valve filter 
in connection with two cooling tanks 
containing pipe coils and ice. The 
water is circulated by a _ centrifugal 
pump driven by a _ one-horsepower 
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motor. The controlling apparatus is 
mounted on the wall nearby; the 
starting rheostat is at the top with a 
snap switch and the fuse bow below; 
both of the latter are in steel boxes. 
The feeder comes up through the floor 


connecting with the starting appara- 


tus and a branch conduit is lead to 
Regular Outlet Box 
ey, eshte 
Aff 
Vif 










YW. 








Extension |. 
Outlet Box~ 
Fig. 21.—Method of Shifting Position of 
Outlet. 
the motor near the floor. Fig. 23 


shows the arrangement of the filter 


25-Watt Mazda Lamps Throughout 


outfit and motor wiring. 
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Fig. 23.—Details of Filter System. 
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20 Feet Between Centers of Larnps 


Arrangement of Lamps. 





Fuse Box 









7o Motor.” 


the type of junction To Feeder." 


Two typi- cal examples of the conduit layout for 
lighting may be illustrated by a sec- 
tion of two departments, as shown in 
} Figs. 17 and 22. In the first the lamps 
of 25-watt and 60-watt ratings are ar- 
ranged in groups of twelve and eizht 
respectively and in the second in 
groups of twelve and fifteen with 25- 
watt units. In both cases the lamps 
are spaced 20 feet center to center. 
In the basement departments open 
conduit work is largely used, and the 





MOTOR INSTALLATION—BUTLER BROTHERS’ NEW BUILDING. 


230-Volt Direct-Current Motors.—Exclusive of Elevators. 





























” | Speed in 
No Horse- Kind of Revolutions | Aesthietins 
= power. , Drive. per | PI ; 
| Minute. | 
| | 
1 7.5 Individual | 1,150 |Blaisdell 8-by-8-inch single-cylinder air compressor for sprinkler 
chain | system. 
1 1 Direct- | 1,750 |Centrifugal circulating pump for Bowdin single-valve filter and 
coupled | | cooling tanks—drinking-water system. 
1 15 Individual | | Deane 6-by-8-inch triplex pump operating in connection with 
chain steam pumps. 
1 1/3 Direct- | 1,750 | Generator (15 volts) for fire-alarm and signaling system. 
coupled 
note (115 | | 
volts) | | 
1 150 Vertical | 150—2r0 |10,000-gallon centrifugal fire pump. 
direct- | 
coupled | 
> 15 Direct- | 410 Laila propeller exhaust fan; 44,946 cubic feet of air per 
coupled | minute. 
F 2 Direct- | 1,150 |Centrifugal circulating pump for Acme purifier, cooler and 
coupled | humidifier. 
5 5.75 Direct- 400 Sirocco blower for ventilating system; 13,200 cubic feet of air 
coupled | per minute. 
1 1.75 Belt Slow speed | Barrel conveyor. Carries catalogs past girls who place in en- 
velopes, stamp, etc. 
3 1 Belt Linotype machines. 
1 2 |  Direct- Air compressor for cleaning out type racks, presses, etc. 
| connected 
1 3 | Direct- | Matrix molding machine. 
| connected 
2 2 Belt Miehle power press for catalog and similar work. 
1 3 Belt Same as last. 
3 0.75 | Belt Gordon job presses. 
1 1/6 Belt Multicolor machine. 
1 3 Belt Holyoke paper cutter. 
2 10 Group Three crosscut saws. 
1 10 Group One box-nailing machine, two crosscut saws, two rip saws, one 
emery grinder. 
1 5 Group Two box-nailing machines. 
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one room 
serve as an example. Here are 
located four drops lights all con- 
trolled from a snap switch on the side 
lamps are for il- 
can 


arrangement for lighting 


will 


wall. Two of the 
luminating framed drawings and 
be shut off or turned on by a push- 
secondary to the snap 


the arrange- 


switch 


Fig. 18 


button 
switch. shows 
ment. 

In the 


principal 


the 


se- 


lighting 
sought was to 

efficiency with a 
expenditure for current. In 
some departments the ultimate 
tion of all the lights was uncertain, so 
that the scheme for changing the po- 
individual lamps from the 
shown in Fig. 21, was 


layout of the 
object 
cure a maximum 
minimum 
loca- 


sition of 


regular outlets, 


We 


lldddillid ttl 


Converting the Chronic Kicker. 
inevitable in the 
mistakes will occur 


It is central-sta- 


tion business that 
in serving so many customers and com- 
plaints will have to be adjusted, but 
in spite of the most stringent policies 
of service first, public be pleased, 
square deal to all, etc., it is impossible 
to eliminate the chronic kicker. How 
to deal with this class of customers is 
a problem that has been given serious 
consideration and many companies are 
experiencing gratifying results because 
of adopting definite policies in this con- 
nection. Among such companies is the 
Elmira (N. Y.) Water, Light and Rail- 
has greatly 
complaints 


road Company’ which 
minimized the 


by the adoption of progressive meth- 


number of 


ods. 

In the Bulletin of the United Gas & 
Electric Engineering Corporation, F. E. 
Tripp, advertising manager of the EIl- 

regarding the 
system as fol- 


company, writes 
complaint 


mira 
company’s 
lows: 

The Elmira Water, Light & Railroad 
Company doesn’t furnish an audience 
for the oratory of the complaining pat- 
It did for a long time. 
bad The only audi- 
complainant now is a 
even-tempered, 


likes 


more. 
business. 


ron 
It was 
ence the 
gentlemanly, 


any 


has 
easy-go- 
ing go-between, who his job— 
and is welcome to it. 

The kicker 
stage setting, too. 
line any more under an inviting sign 
over a drafty little window, which was 
advertised as the “Complaint Depart- 
He doesn’t put wrathy ideas 


been given a new 


He doesn’t stand in 


has 


ment.” 
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employed. An outlet box is attached 
to the under surface of the ceiling 
over a regulation outlet box and a 
length of conduit run to a second out- 
let box for the drop light. 

Fig. 19 shows the lighting layout 
for a_ section of the sub-basement 
where 25-watt units are used, with an 
average spacing, center to center, of 
22 feet, arranged in groups of from 
12 to 24 lamps on two circuits each, 
with an average of eight circuits to 
one cutout cabinet. Nos. 12 and 14 
wire are used for the circuits, drawn 
into three-quarter-inch conduit. The 
basement lights are of 25, 40 and 60- 
watt ratings, spaced an average dis- 
tance of 22 feet from center to center. 


As in the sub-basement, three-quar- 
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and anarchistic sentiments into the 
minds of a dozen more who are anxious 
for a chance at the terribly bored in- 
dividual behind the counter. He 
doesn’t threaten vengeance on the com- 
pany all the way from the Public Serv- 
ice Commission down to setting his 
dog on the meter reader. All the fun 
of preparing a beautiful speech for the 
amusement of brother kickers is past 
He has only his recollection 


, 


and gone. 
that “Those were the good old days.’ 

Now when he calls, or when she calls, 
if it happens to be a “she,” and very 
often she is, she is ushered into the 
tidiest little room in the whole building 
She gets a minute to comprehend her 
surroundings. The oriental rugs, the 
unusual wicker furniture and wicker 
lamp and the restful effect of the bright 
chintz suggestive of satisfaction 
with life. She has been dropped into 
surroundings which smother her ire 
and she gets a greeting from the pro- 
fessional adjuster which takes her 
breath away. 

Of 
seems 


are 


right. The bill 
preposterous. There must be 
some mistake. She must understand 
that in handling the thousands of 
patrons of the company the human 
frailty of erring must creep in, and it 
is not impossible that this time she has 
been the victim. When she has come 
to understand that the folks who are 
running the corporation are human be- 
ings the same as herself, she is in a 
frame of mind to receive her answer. 

She gets a square deal. They all did 
before, but they didn’t believe it. The 
little room and the everlasting study 


course she is 
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ter-inch conduit is used and the same 
general arrangement of grouping is 
employed. 

What is a typical arrangement of 
lighting and circuits for the third, 
fifth, seventh and eighth floors is 
shown in Fig. 20. The lights in the 
bays are 25-watt, and those in the 
aisles are 60-watt, and are controlled 
separately from the bay lights. On 
the second or office floor aside from 
the switch cabinets, individual switch- 
es on the pillars serve to control 
those lamps located in range of the 
natural light from the windows. The 
lamps in the individual offices are also 
controlled by individual switches, 

The schedule of motors installed is 
given in the table. 

QW MS RNs 
WGI 


Commercial Practice 
Management, Rates, New Business 


of human nature gives the complaint 
man his start in life. He plays every 
game on the home grounds and he 
meets One opponent at a time. It’s the 
most satisfactory thing in direct con- 
nection with the public of the many 
that General Manager Hill has intro- 
duced. 

The complaint department has a rec- 
ord book of all complaints, the date of 
their ‘receipt and the manner and date 
of settlement. The general manager 
receives this book twice a week and 
reviews it. Every complaint is sup- 
posed to be settled in 24 hours or the 
reasons given. In every instance the 
general manager writes a letter to the 
customer, expressing the hope that his 
little matter has been satisfactorily ad- 
justed. If it hasn’t, he will thus learn. 
By this proper care of complaints they 
have been materially reduced. A card 
file of chronic kickers has been pre- 
pared. Instead of treating them as 
such, a study of why they are chronics 
is being made and every legitimate ef- 
fort is made to set them thinking dif- 
ferently. 

a 
Comparative Cost of Candle Light 
and Electric Light. 

Engineers of the New York Edison 
Company have recently concluded a 
series of tests showing the compara- 
tive costs between candle light and 
electric light. In spite of the fact that 
candles may be purchased as cheaply 
as a cent each, this is the most ex- 
pensive illuminant available. 

One cent will furnish 2.68 candle- 
power-hours of candle light. For the 
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same money and using the drawn-wire 
Mazda lamps 120 candlepower-hours 
may be obtained, while the recently 
perfected gas-filled lamp will give 192.3 
candlepower-hours. 

The. figures are the result of tests 
with six candles of the ordinary com- 
mercial types. Four were tallow and 
were sperm. They varied from 
inches to 5.75 inches in length 
were from 0.75 to 1.125 inches 

Three cost one cent each, two 
cents each and one cost 3.5 


two 
4.875 
and 
thick. 
cost two 
cents. 

One the one-cent tallow candles 
burned 2 hours and 22 minutes, an- 
other burned 2 hours, 24 minutes, while 
one-cent sperm candle lasted 3 
hours, 47 minutes. The two-cent 
tallow candles lasted 4 hours, 24 min- 
ites and 5 hours, 31 minutes, respec- 
tively. The 3.5-cent sperm candle last- 
ed almost 9 hours. 

The cost of electricity was computed 
at 8 cents per kilowatt-hour, the pre- 
vailing rate in New York City. 


Possibilities of Electric Fan 
Window Dressing. 

\ Boston suburban druggist is oper- 
ating an electric fan in a novél way, 
producing an attractive advertising fea- 
ture. In an inclosure formed by a 
screen erected about 18 inches behind 
a show window 20 or 25 toy balloons 
are caged, with the fan at one side of 
the window ledge directing its air cur- 
rents parallel with the window, and 
slightly below the horizontal. The 
“breeze” serves to cause the balloons to 
rise and fall in a continuous, dancing 
procession, creating interest and won- 
der on the part of the spectators out- 
side to whom the fan is hidden. A cord 
network in front of the fan provides 
harmful from the bal- 


of 


the 


in 


against contact 
loons. 
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Cheap Energy for Cooking in 
Minnesota. 

An offer was made June 18 by the 
Otter Tail Power Company, which sup- 
plies the city light plant at Fergus 
Falls, Minn., with the electrical current, 
to reduce the cost of current consumed 
in cooking to 1.5 cents per kilowatt-hour 
for the first 100 kilowatt-hours, 1.25 
cents for the next 100, and 1 cent for 
all above 200 kilowatt-hours, provided 
the city would reduce the price to con- 
sumers to 2.5, 2 and 1 cents per kilo- 
watt-hour, respectively. The present 
cooking rate is 3 cents per kilowatt- 
hour. 


en 
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The stockholders of the Cambridge 
(Mass.) Electric Light Company have 
voted to increase the capital stock from 
$900,000 to $1,100,000 by issuing 1,000 
new shares at $200 each. 
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Air-Lift Pumps as a Central- 
Station Load. 

Pumping by compressed air with the 
air-lift pump is a method that has been 
in use to some extent for a number of 
years, but the subject is one on which 
there. is comparatively little information 
published. In general, such a pump con- 
sists of a pipe submerged in a well or 
body of water with ‘a smaller pipe de- 
livering compressed air into the bottom 
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air compressor may be arranged to fur- 
nish air to several wells and be auto- 
matically controlled. There are two gen- 
eral methods of automatic control, elec- 
The 
mer arrangement consists of a pressure 
gauge make-and-break contacts 
which close circuits through an electric- 
ally-operated main switch, that in turn 
closes the circuit through the motor and 
an automatic starting rheostat. When a 


trical and electro-mechanical. for- 


with 


Ingersoll-Sergeant Standard Air Compressors. 
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Class Diameter of Cylinder’| | Capacity | Working 
and nches Stroke Cu. Ft. free} Air HORSE- 
Type | In. R. P.M air, per Pressure POWER 
High Low | | Minute | | 
sasipiahigpsandeiiypeemeeniomeiiiie nl - a | a a | — a 
; 10% | 12 160 | 177 50-100 23-35 
3 ———__——__——_|— | | | 
Straight 12% | | 44 | 155 285 | 50-100 37-57 
Line, Belt ——<$_—__———_ _ i j___ 
Driven 144% | 16 120 381 | 50-100 | 50-76 
unianien — Se cee . ee hstlaaiediandaaiittaiay 
| 16% | 18 120 498 | 50-100 65-100 
| 10% | | 12 | 160 | 325 60-100 | 50-67 __ 
pi | 42% | 155 | 368 | 60-100 | ~ai-t08 
Duplex and me a —— —|— a —_—|—-——$—$—<——_|—_—__——_— 2 aero 
— } 14% | 18 120 763 65-100 113-146 
elt | es eee ee ee a 
Driven | 16% | | 18 | 120 | 994 | 70-100 | 154-189 
| ee — ee ei aes 
| 18% | 24 =| = 100 -| «1338 70-100 | 207-256 
en ee ee a Se a ty [ge erage ecentgnal 
20% «COX | 24 100 | 1674 70-100 | 259-320 
10% | 16% | 2 | 160 444 80-100 | 65-72 
1% | 18% | 14 | 155 638 80-100 93-104 
Se ee Macs Mek et AN azteca 
D-2 14% «| 22% 18 | 120 925 80-100 | 134-150 
Duplex | | aE le 
Compound, |} 154 | 25% | 18 | 120 1205 | 80-100 | 174-194 : 
elt —_————— [OO | —_——— 
Driven 17% 234% | 2 | 100 1622 | 80-100 | 235-263 
18% | 30% 24 | 100 1857 | 80-100 | 269-300 _ 
| 20% 32% | | 100 2130 | 80 “309 
a ee Ss Ss = a See 
| . 7 6 | 150 29 45-100 4-6 
Stra ight | 8 | 8 150 69 | 50-100 944-14 | 
sine, | | | ——_—_—|—_—__—__— 
Belt 10 10 150 | 134 55-100 19-27 
Driven — | OO | | I —_—_—_—_—— 
| 12% 12 150 233 60-100 35-47 
Se 3 6 150 58 50-100 | 7-11 
™ 84 8 150 140 | 55-100 19-27 
J- Scania pais ie ee Biessitiecn i Tents Sa 
Durler, 10% 10 150 272 60-100 39-53 
eit ee eee _——__— — 
Driven 12% 12 150 472 60-100 67-90 
} 14% | 14 140 680 65-100 | 101-130 
| 16% | 16 135 986 | 70-100 | 153-190 
SE En ee Se ee! See MEE NE Beck ee Sodl a l 
7 | 10 6 150 81 80-100 12-14 
- | 9% | 14% 8 150 215 80-100 | 31-35 
Duplex | 10% | 16% 10 150 348 80-100 51-57 
Compound, | | | | |—_—_—___|_-__-__-—- 
Belt 124% 18% 12 150 526 | 80-100 77-86 
Driven |__| —_——_——_| ——_____ a — —|— 
14% | 2214 14 140 841 80-100 | 121-138 
" | 16% | 25% 16 135 1205 80-100 | 176-198 
end. The column in the pipe is a mix- predetermined maximum or minimum 


ture of liquid, and air in the form of vari- 
ous sized bubbles, which makes the col- 
umn lighter than the body of liquid, con- 
sequently the liquid in the pipe will rise 
higher than the surrounding surface and 
a continuous flow results, 

There are no moving parts in an air- 
lift pump which makes it especially adapt- 
ed to handling dirty water, sewage, oil, 
and acid and alkali solutions. The air 
is furnished by an air compressor which 
preferably should be motor driven. One 


pressure has been reached the motor will 
be stopped or started as the case may 
require. 

The mechanical method of control con- 
sists of a compressed-air operated main 
switch which is connected to the air re- 
ceiver by a small pipe line. The switch 
is closed and the motor started when a 
predetermined minimum pressure has been 
reached, and is opened and the motor 
stopped when the maximum pressure is 
reached. The automatic main switch, 
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rheostat and fuses or circuit-breakers are 
generally mounted on a slate panel sup- 
ported by angle-iron or pipe frame work. 


Air compressors are inherently slow- 
speed machines so that a small motor 
pulley for belt driving is necessary. The 
belt is generally short and an idler pulley 
is used to secure the necessary arc of con- 
tact of the belt on the motor pulley. 

The accompanying table gives the 


characteristics and horsepower require- 
ments of a well known line of compres- 
sors. 

There are several governing factors in 
the design of air lifts, which are impor- 
tant from the standpoint of efficiency and 
economical the 
ratio of the main pipe of the lift to that 
of the air pipe should be about 0.16 and 


operation. In general 
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Diagram of Air-Lift Pump. 


the submerged portion of the lift, that 
is the pipe below the surface of the liquid, 
should be from 55 to 80 per cent of the 
total length of the pipe with 65 per cent 
as about the most economical figure. It 
is also well to keep the velocity of the 
air within 4,000-feet a minute and where 
the height of the lift exceeds 180 feet to 
use two air-lift pumps in series. 

Formulas for determining the amount 
of air required and for calculating the 
amount of water that will be lifted when 
the other factors are known are: 

C=HW-—16.8, and 
W=8.24CS~—H’, in which 
W=Cubic feet of water raised per minute, 
C=—cubic feet of air required per minute, 
H=height of lift above water level in feet, 

S=submergence in feet. 

Assume that it is desired to raise 100 
cubic feet of water a minute to a height 
of 100 feet. As 100 cubic feet of water 
are equivalent to 643 gallons per minute, 
or 925,920 gallons in 24 hours, then sub- 
stituting in the first formula, 

C100 100-+-16.8—=595.2 cubic feet. 





ELECTRICAL REVIEW 











Referring to the air compressor table 
we find that a J-1 duplex with a capacity 
of 680 cubic feet per minute comes the 
closest to meeting the requirements and 
that the maximum horsepower needed is 
130, which will be the size of the motor 
required. 

To illustrate the working of the second 
formula assume that we have available 
an air-lift pump with a lift of 80 feet 
and a submergence of 50 feet, and an air 
compressor capable of delivering 100 
cubic feet of air per minute. Then the 
amount of water lifted a minute will be, 
W=(8.24X10050)~+80°= 6.4 cubic feet. 

The accompanying chart the 
amount of air required in cubic feet per 
minute to lift water to heights up to 200 
feet in quantities from 25 to 175 cubic 
feet per minute. To use the chart fol- 
low the horizontal line representing the 


shows 


| Gubic Foot of Water 6.43 Gallon 


Cubic feet Cornpressed Air a Minute 
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height of the lift to the left until it inter- 
sects with the diagonal representing the 
quantity of water to be lifted; the cubic 
feet of air required will be found in the 
horizontal row of figures at the bottom of 
the chart. 
—— 

Electric Sign As Business Getter. 

Interesting use of the electric sign 
by which one district 
vades another is to be noted in Louis- 
ville, Ky., where the Market Street 
improvement Association has gone 
into Fourth Street with a big sign in 
an effort to divert trade from that 
thoroughfare to the other. The plan 
was decided upon at the last meeting 
of the Market Street Association, com- 
posed of the retail merchants on that 
street, and the decision provided for 
displaying on the big board of the Fed- 
eral Sign System the slogan: “It pays 
to buy on Market Street.” This is the 
trade-getting motto which has been 
adopted all up and down Market Street, 
is used in the advertising of all these 


mercantile in- 
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companies and proving to be a trade- 
getter. The sign is on Fourth Street, 
between Walnut and Chestnut Streets, 
at the rear of Lincoln Park, a small 
breathing space next to the Govern- 
ment Building. It is exceedingly con- 


spicuous. 
—__--e____ 
Successful Percolator Sale in 
Lancaster. 


A special sale of electric coffee per- 
colators has produced highly gratify- 
ing results for the Edison Electric 
Company, of Lancaster, Pa. A small 
reply post card accompanying the 


customers’ electric light bills on March 
1 carried the announcement that a reg- 
ular standard $5 Westinghouse perco- 
lator would be sold during the follow- 
ing 60 days at the low price of $2.98. 
This advertising effort was accentuated 
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Chart for Computing Amount of Air Required for Lifting Water Various Heights. 








by a large illuminated bill board in the 
city “Square” as well as by a large 


poster card, 22 inches by 28 inches, 
conspicuously and freely displayed, 
bearing similar announcement. Two 


window displays in operation during 
the sale were designed to give further 
publicity to the sale. A_ percolator 
folder with special imprint also accome 
panied the April 1 bills. 

The company’s outside sale force was 
instructed to call the customer’s atten- 
tion to the sale, but a strict canvass 
was imposible for various reasons and 
was, therefore, not followed out. 

When tabulations were made at the 
close of the sale on April 30 a record 
of 203 percolator sales had been made. 
These figures were considered very 
satisfactory, especially in view of the 
fact that during the preceding ten or 
twelve months two Philadelphia news- 
papers had given away in the Edison 
Company’s territory as premiums with 
their papers more than a_ thousand 
(non-electric) percolators, 
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Appliance Campaign in Philadel- 
phia. 

Encouraged by a vacuum cleaner 
campaign during which 862 machines 
were sold in a _ single month, the 
Philadelphia Electric Company is now 
concentrating its efforts on the sale of 
three appliances, selected with a view 
to their convenience for summer use. 
Special prices are made on a standard 
electric iron, a toaster and a utility 
erill, either separately or in combina- 
tion, and easy terms are allowed when 
desired. 

As in the cleaner campaign, extra ad- 
vertising is being run in the 
papers and special leaflets are being 
sent by mail to prospects. 

Special attention is also being given 
the sale of electric fans both for homes 
ind business. Advertising directed to 
storekeepers contains the suggestion, 
“Don’t wait to swat the fly. Install 
electric fans in your store and keep the 
flies out.” 


news- 
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Electrical Power in Norway. 

The latest 
that on June 30, 1914, there were 1,427 
electric power plants in Norway, with 
a total capacity of about 560,400 kilo- 
About 61,100 kilowatts were used 
and 228,900 
purposes. 


available statistics show 


watts. 
for electro- 
During 1914 172 
new electric power plants were com- 
pleted. 

According to the latest estimate, the 
whole of Norway has at least 6,000,000 
horsepower easy to develop by hydro- 
electric works. Of this 750,000 horse- 
power was already developed in 1913, 
and by this time the amount is probably 
over 850,000. The per capita horsepower 
for all Norway is estimated at 3 horse- 
Further development is hin- 
dered by the sparseness of the popula- 
tion, wiring. 


for lighting 
chemical 


power. 


necessitating extensive 
The people want electric light, but are 
not educated to the uses of electric 
power for other purposes, and lighting 
alone cannot be made to pay. All the 
canneries in Stavenger City employ 
electric power. 

A feature of the Norwegian law is the 
provision which requires electrical wa- 
terpower plants to give 5 per cent of 
their power to the state and 5 per cent 
to the municipality. 


->-s> 


Berlin's Battery-Driven Barges. 
electric 





A type of long, shallow 
treight barge is in considerable use for 
carrying bricks and other building ma- 
terial to Berlin. It is stated to give 
good service on trips of about seventy 
miles, at an average rate of three miles 
per hour. The hull is of steel, 123 feet 
long, 14.5 feet beam, and 6 feet deep, 
with a draught of less than 5 feet, and 
each barge has a displacement of 250 
A special lead-lined ventilated 


tons. 
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battery chamber in the stern measures 
14 by 10 by 5 feet, and provides ac- 
commodation for a storage battery of 
80 cells, each weighing 265 pounds. 
The cells, which have a capacity of 800 
ampere-hours, supply current to an 
eight-horsepower motor, driving the 
propeller at 120 to 150 revolutions per 
minute. 
Electrically Operated Machinery 
Used in Building Baseball 


Park. 

Construction of the “Braves Park,” 
for the Boston National League Base- 
ball Association, now going forward, is 
of reinforced concrete. The grand 
stand and pavilion will have a seating 
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Concrete Tower, Motor-Driven Mixer and 
Elevator for Building Grandstand. 


capacity of 45,000, claimed to be the 
largest in the United States devoted to 
the uses of “the national game.” 

Concrete is mixed and elevated by 
means of two Ransome mixing ma- 
chines with towers 60 and 75 feet high, 
respectively. The material is dis- 
charged from the elevator into a hop- 
per near the top of the tower, flowing 
thence by gravity to the work through 
chutes. Each machine has a capacity of 
about 200 cubic yards of concrete a day, 
and is operated by a 35-horsepower 
Westinghouse induction motor on 220- 
volt energy obtained from the Boston 
Edison Company. 

A field sawmill, where lumber is cut 
and trimmed preparatory to construct- 
ing the forms for concrete work, is op- 
erated by a seven-horsepower General 
Electric induction motor. A temporary 
transmission line was constructed 
across the grounds. 
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Central-Station Power for Unload- 
ing Ships at Low Tide. 

Ten Reno freight elevators for un- 
loading goods, by hand trucks, from dis- 
charging steamers, are installed at piers 
of the Merchants & Miners Transport- 
ation Company at Boston, Mass. 

The conveying apparatus, which car- 
ries the loaded trucks up inclined gang- 
ways, is operated principally when the 
tide is low, as at other times the gang- 
way is sloping toward the dock. The 
gangways are suspended on chains and 
are adjusted to suit tide conditions, 
which here have a range of 8 to 11 feet. 
A 10-horsepower Otis motor, operating 
on 440-volt, three-phase, 60-cycle energy 
obtained from the Boston Edison Com- 


pany, drives each conveyor. Motor and 


starting switch are installed in sep- 
arate wooden boxes, with inclosed 
belt connecting with the gear 
pulley. The starting apparatus 


gives two sp®eds to the motor, of 600 
and 1,200 revolutions per minute. Each 
conveyor accommodates 7 or 8 trucks at 
one time. 





Line Extension at Minneapolis. 

Work has been started on a trans- 
mission line by the Minneapolis Gen- 
eral Electric Company which will con- 
nect the communities of Osseo, Rock- 
ford, Delano, Watertown, St. Boni- 
facius and Waconia to its lines. The 
line which will be 65 miles in length 
will be completed, it is expected, by 
November 1. 

During the week ending June 4 the 
company secured contracts for 279 cus- 
tomers with 186 kilowatts lighting load 
and 110 horsepower in motors and took 
for wiring 39 already built 
houses. During the week a net gain 
in connected motor load of 900 horse- 
power was made, including 621 horse- 
power for the Minneapolis Steel Ma- 
chinery Company, 140 horsepower for 
the City of Minneapolis, 110 
power for Swift & Company and 25 
horsepower (additional) for the Min- 
neapolis Tribune. 


orders 


horse- 


>> 


Commonwealth Company Displaces 
Municipal Plant. 

3y a vote of 228 to 94 the city of 
Winnebago, Minn., abandoned 
municipal electric lighting. By that 
large majority the citizens decided to 
dispose of the municipal distributing 
system to the Commonwealth Power 
Company, of Mankato, for the consid- 
eration of $10,000, and to give the 
company a franchise to furnish light 
and power to the city. The decision of 
the voters was reached after a stringent 
campaign. The election was held un- 
der a law passed at the last legislative 
session. The company will immediate- 
ly proceed to extend its line from Am- 
boy to Winnebago. 
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Specification Form for Residence 
Wiring. 

The Minneapolis Electrical Board has 
prepared a standard form of specification 
and schedule for residence wiring for the 
convenience of house owners, contractors 
and others in arranging for bids on elec- 
trical wiring. 

The Minneapolis Electrical Board was 
organized about two years ago, and is 
made up of the chief electrical inspector 
of the city and representatives of the cen- 
tral station, electrical contractors, jobbers, 
supply dealers, electric fixture dealers and 
electric sign manufacturers. Its purpose 
is to act as a neutral body for various 
electrical interests of the city and develop 
the industry along broad lines. 

Specifications for house-wiring have 
formulated and following this is a 
blank schedule shown herewith, providing 


for the number of outlets and the equip- 


been 


ment in each room of a residence build- 
The schedule is followed by direc- 
The specifications are 


ing 
tions for filling in. 
as follows 
Specifications for Residence Wiring. 
Bids are requested for furnishing and 
installing all electrical equipment as here- 
inafter specified for the 
residence, located at 
and being the property of — 
.Bids are to be addressed 
and submitted 
day of 
. 
GENERAL CONDITIONS.—No 
fixtures, drop cords or sockets are in- 
cluded in but all 
switches and receptacles are to be fur- 
nished and installed, and installation made 


these specifications, 


complete from point of service entrance 
to the fixture outlets. All work must be 
done in accordance with the City Elec- 
trical Ordinance, and with the published 
“Regulations for Electric Service” now 
in effect as issued by The Minneapolis 
General Electric Company, and subject to 
the approval of the owner and the City 
Electrical Inspector. 

The owner reserves the right to reject 
any or all bids. 

II. SERVICE.—Contractor 
held responsible for obtaining from The 


will be 


Minneapolis General Electric Company, 
the location of the service en- 
trance and also the kind of service which 
will be available. 

Ill. METER CONNECTIONS.—Pro- 


visions for the meter or meters should be 


correct 


in accordance with “Article V, Meters,” 
in “Regulations for Electric Service.” 
Meter boards should be built in as part 
of the house and, preferably, should be 
placed in position before the walls are 
plastered. Meter wires should be carried 
through the board from the rear at points 
for connecting to the meter 
or meters. All meters are to be located 
in rear hall or basement. 

IV. RECEPTACLES AND THEIR 
CAPACITY.—Receptacles shall be of 10 
amperes having an insulated 
barrier between their two live parts. 

V. CUTOUTS—Branch cabinets 
should be placed in a dry, accessible loca- 
tion, not adjacent to plumbing fixtures. 

VI. FIXTURES.—To provide a stable 
foundation for fixtures where gas pipe is 
not present, a board should be securely 
fastened between joists and immediately 
back of the lath and plaster wherever 
outlets occur. Those wires which are to 
be used by the fixture hanger should be 
indicated with a tag securely fastened to 
the ends. All other splices should be 
soldered and taped by wiring contrac- 
tor. 

VI. 


tions 


convenient 


capacity, 


JOINTS.—AIl joints and connec- 
must be well made, soldered and 
thoroughly insulated with rubber and fric- 
tion tape. 

VIII. LIGHTING CIRCUITS— 
Where an applicance circuit is specified 
(See Article IX), 16 sockets may be used 
on each lighting circuit, but if no appli- 
ance circuit is provided, only 12 sockets 
will be permitted on each lighting circuit. 
Contractor, in designing his circuits, 
should consider only the maximum num- 
ber of sockets stipulated in the column 
“Sockets.” 

IX. APPLIANCE CIRCUIT.—An in- 
dependent circuit to be used exclusively 
for electric appliances shall be run from 
the branch circuit cabinet with No. 14 
wire to provide service for the baseboard 
and wall receptacles stipulated in the 
schedule below. This schedule calls for 
only the essential equipment which every 
residence should have, and does not in- 
clude the many additional features which 
may be added at the option of the owner. 
Directions for Filling in Specifications. 

1. Send two sets of specifications to 
each of two or more contractors for bids. 
Care should be taken that all copies are 
alike. 

2. Fill in the blank spaces in first para- 
graph of specifications. 

3. Draw a line through the name of 
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each room in the Schedule which does 
not appear in your house. 

4. If you wish to change the equip- 
ment designated for any particular room, 
draw a line through the printed name and 
write the name of the room in one of 
the blank spaces provided under “Changes 
or Alterations” and opposite it insert 
figures in the columns which will give 
you the equipment desired. 

5. If the schedule does not include all 
the rooms which appear in your house, 
insert the name of the rooms in the blank 
spaces provided under “Additions” and 
designate by figures, in the proper col- 
umns, the equipment desired. 

6. The contractor will insert the 
amount of his bid, sign the specification 
and return both copies. Upon awarding 
the contract, the owner will signify his 
acceptance by signing and returning one 
copy to the successful bidder. 

7. When selecting fixtures, show your 
copy of the specifications to the fixture 
dealer, and he will then know the number 
and capacity of the fixtures for which 
your house is wired. 

8. The column “Total Watts” refers 
to the approximate aggregate size of the 
lamps needed to provide suitable illumi- 
nation, i. e., “Living room, 200 Watts,” 
may be lighted with five 40-Watt lamps, 
or one 60-Watt and four 40-Watt lamps, 
or two 40-Watt and four 25-Watt lamps, 
etc. In houses with small rooms, the 
wattage stipulated may be greater than 
necessary. 

9. The Sales Department of The Min- 
neapolis General Electric Company, or 
any reliable electrical contractor, will 
gladly give you further information. 
They are interested in seeing that you 
obtain only what will best satisfy your 
requirements. 

We, the undersigned, hereby agree to 
furnish and install the above in accord- 
ance with all the regulations imposed un- 
der these specifications for the sum of 


) Dollars, 


but in no case shall final payment be re- 
quired, until all work is completed in ac- 
cordance with this specification. 


Address 
Telephone 
Accepted by 
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Additions 


Upon the back of the sheet are given 

recommendations for assistance in deter- 

mining upon the necessary equipment, as 

follows: 

Recommendations for Residence Wir- 
ing. 

These recommendations are issued for 
the guidance of those contemplating the 
installation of electric service in an av- 
erage-sized residence. Many of the con- 
veniences and economies in the use of 
electric service cannot be obtained unless 
the wiring is intelligently designed and in- 
stalled. It is the intention to acquaint the 
prospective consumer with the essentials 
of a good, simple installation. The re- 
verse side of this sheet is in the form 
of a specification to be used in obtaining 
figures from as many contractors as de- 
sired. On this side will be found explicit 
directions for filling in the blank spaces 
provided. Two copies should be sent to 
each contractor from whom bids are re- 
quested, and it is recommended that they 
be sent to at least two firms. By the use 
of this specification, contractors will bid 
on specifications that call for definite ma- 
terial and workmanship and the owner 
will be in position to decide which firm 
should obtain the business. 

To enable the owner the better to fill 
in the specification, a brief description of 
the equipment which should be included 
in the various rooms of a three to eight- 
room house, is outlined below. 

Appliance Circuit—This is a circuit to 
supply current for operating toasters, 


flat irons and other electric appliances. 
When installed at the time the house is 
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wired, it seldom adds anything to the 
cost, as the number of lighting circuits 
can be reduced in any installation when a 
circuit is provided for the use of ap- 
pliances. With the rapid growth of elec- 
tric appliances, an independent circuit for 
their use is becoming essential. 

Porch—tThe light is generally located 
on the ceiling and controlled by a switch 
just inside the front door. This light is 
desirable for illuminating the porch and 
house number and also affords to the 
house and its occupants certain protection 
from burglars. 

Reception Hall or Parlor—A center 
ceiling outlet controlled by a switch lo- 
cated adjacent to the porch light switch, 
and also a second switch at the head of 
the stairs. By means of this arrange- 
ment the hall light may be turned on 
or off from either downstairs or upstairs. 
These are what are known as “three- 
way” switches. In a one-story house 
a three-way switch is not required. 

Living Room—A center ceiling outlet 
controlled by a double wall switch lo- 
cated near the entrance to the room. By 
the use of two switches on,the center fix- 
ture, part of the illumination can be dis- 
pensed with when not needed, where with 
but one switch it would be necessary to 
burn all the lights or none at all. A 
baseboard receptacle is also convenient 
for the attachment of a table lamp, a fan 
or a vacuum cleaner. 

Dining Room.—A center ceiling outlet 
controlled by a wall switch is essential. 
If desired, wall outlets may be provided 
for decorative lighting. A baseboard re- 
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ceptacle is recommended for a toaster 
and other cooking utensils. 

Kitchen—A center ceiling outlet con- 
trolled by wall switch located near the 
entrance door will provide general illumi- 
nation. One or more wall outlets are 
convenient when placed near the sink or 
table. Also a wall receptacle is needed 
for an electric flat iron or kitchen utensils. 

Pantry—A center ceiling outlet for 
general illumination. This may be con- 
trolled by a key or chain socket or by wall 
switch. 

Upper Hall—Either ceiling or side 
wall outlet for general lighting of the 
hall and stairway, controlled by a switch 
placed at the head of the stairs near the 
three-way switch controlling the recep- 
tion hall light downstairs. If desired, 
this light may also be controlled by 
three-way switch located at the foot of 
the stairs. 

Bed Rooms.—A ceiling outlet for gen- 
eral illumination and controlled by a wall 
switch located near the entrance door. 
One or more wall outlets may be provided 
for special illumination. A baseboard re- 
ceptacle may be installed for convenience 
during sickness. 

Bath Room.—One or, preferably, two 
wall outlets located on either side of the 
mirror and controlled by a wall switch. 
If desired, a baseboard receptacle will be 
found convenient for an electric water 
heater, a curling iron or vibrator. 

Basement——One or more outlets con- 
trolled by a switch at the head of the 
stairs. This enables you to enter or leave 
the basement in safety. 
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\ ceiling or side-wall outlet 
There 


wall receptacle to operate a 


Laundry 


for general illumination. should 
also be a 
washing machine or a flat iron. 
General.—Wall are a 
source of convenience and they add little 
to the The flush- 


type push-button switch is recommended 


switches great 


cost of installation. 


except for the attic or basement, where 


the snap-type switch (which is slightly 
cheaper), may be used. 

Consideration of these suggestions will 
convenience and 


It is hoped 


add materially to the 
economy of electric service. 
that this information will enable the con- 
sumer to take advantage of many desir- 
able features which are often lost sight 
of or purposely omitted by a contractor 
in order that he may obtain the business 
When bids 
several contractors 
the 
same specification, he is bound under the 


by doing it at a lower cost. 


are requested from 


and each contractor is bidding on 
contract to provide certain equipment and 
Under this ar- 


he cannot take advantage of 


to install it as stipulated. 
rangement 
the 
an installation 


consumer’s ignorance by giving him 
with which he can only 
partially realize the many advantages of 
electric service. 


In building a new home the entire elec- 

















Store of Independence Electric Supply Com- 
pany. 


tric installation forms an item of approxi- 
mately only two per cent of the cost, and 
the little additional expense required to 
provide a complete system is entirely out 
of proportion to the advantage and com- 
fort which it adds to the home. 


_— ->--S 


New Quarters for Independence 
Company. 

The Independence Electric Supply 

Company has recently moved into new 

West Street, 

Independence, Mo., where a long show 


quarters on Lexington 
window gives exceptional opportunities 
During June the com- 

especially displaying electric 
fans, with the fixtures quite 
visible overhead from the road. 
Street is 


for displays. 
pany is 
clearly 

West 
the National 
Old Trails Road, the chief thoroughfare 


Lexington on 


for transcontinental automobile travel 
to the California fairs. 
An exterior view of the new store 


above 


is shown 
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Bureau of Standards to Investi- 
gate Fuse Question. 
Notice of a public hearing on a joint 
appeal of Underwriters’ Laboratories 
and the Economy Fuse and Manufac- 
turing Company to the Bureau of 
Standards has been issued by the act- 
ing director of the Bureau to manufac- 
turers of cartridge fuses, and to elec- 
trical inspection departments of munic- 
ipalities and underwriters’ associations, 

as follows: 

Underwriters’ Laboratories and the 
Eonomy Fuse and Manufacturing Com- 
pany have jointly appealed to the Bu- 
reau Of Standards for decision on the 
following question: 

“Has it been shown that the 
the fuses manufactured by the 


use of 
Econ- 
omy Fuse and Manufacturing Com- 
pany results in no greater fire or acci- 
dent hazard than the use of other cart- 
ridge inclosed fuses at present listed as 
standard by Underwriters’ Labora- 
tories?” 

The evidence on which the decision 
will be rendered will include that which 
is presented by Underwriters’ Labora- 
tories, by the Economy Fuse and Man- 
ufacturing Company, by any other man- 
fuses, 


ufacturers of cartridge-inclosed 


and by state, city, or insurance in- 
spectors—all such evidence being sub- 
ject to investigation or check by the 
Bureau of Standards as it may see fit. 

In accordance with this arrangement 
there will be a public hearing at the 
Bureau of Standards, Washington, 
» t. pay 6 


You are invited to be present at 


1915, beginning at 10 
a. m. 
this hearing and to present any state- 
ments of fact or results of experience 
direct bearing on the 
Written statements 
will be received by the Bureau on or 


which have a 


question at issue. 


before the above mentioned date in lieu 
of personal attendance at the hearing. 
Written arguments in rebuttal of any 
statements made at the hearing may be 
filed with the within 
after the date of the hearing. 


Bureau 15 days 
—__»--e—____ 
Inspection in Boston. 
The Massachusetts 
cently prorogued, passed an act which 
the Wire 
sioner to collect reasonable fees for all 


Legislature, re- 


authorizes Boston Commis- 
permits and licenses issued by him, and 
for the inspection of electrical work 
done under these licenses and permits. 
The same official is given exclusive au- 
thority to under- 
ground wires, cables and conduits, and 
has authority after hearing, to direct 
alteration in locations. 

The City Council of Everett, Mass., 
is empowered to designate an official, 


grant location for 


to have exclusive authority to super- 
vise the removal of all wires and cables 


and poles from specified streets. 
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A Model Factory Substation. 

The increasing motor-equipment of 
industrial plants with central-station 
service calls for substation provision by 
which the energy is switched, measured 
and controlled with best efficiency, and 
at the same time with the maximum of 
simplicity and safety. These condi- 
tions have been met admirably in the 
case of the Coes Wrench Company, at 
Worcester, Mass., where a substation 
that might serve almost as a model for 
operated to pro- 
vide for this extensive plant, producing 
wrenches and machine knives of high 
quality. 


similar factories is 


The structure is of brick with slate 
roof, recently erected, near the street 
in a corner of the mill yard. The di- 
mensions are 20 by 22 feet, the building 














Wrench Company. 


Switchboard of Coes 


consisting of a single 12-foot story and 
a basement 6.5 feet high. 

The upper or ground floor is divided 
into a switchboard room and a com- 
partment for the transformers and a 
motor-generator. The basement is de- 
voted to the housing and classification 
of the power lines, and here the note- 
worthy feature is the ready accessibility 
of the incoming and outgoing lines and 
the switchboard connections. 

The Worcester Electric Light Com- 
pany’s 2,300-volt cables enter the base- 
ment and are carried through iron con- 
duit, which follows the wall and ceil- 
ing, to a 2,300-volt switch on the board. 
Thence the lines pass to the transform- 
ers through bushings in the floor; 
thence back to a 440 and 110-volt switch 
on the board; thence to the buses at 
the back of the board, whence the in- 
dividual power and lighting circuits are 
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The switchboard room, which is 20 
by 11.5 feet, contains a gray marble 
switchboard, 14 feet long, and set 4 
feet 10 inches in front of the partition 
wall, giving a minimum clearance of 2 
feet 9 inches between the fittings and 
the wall. There are two main circuit 
control panels and other panels each 
carry a switch which controls a depart- 
ment in the mill. The services to the 
mill are contained in fiber conduit laid 
in the ground in cement; the lines as 
they leave the basement are brought 
together in a concrete duct erected on 
brick piers about three feet above the 
floor. The power circuits are 
mainly of No. 2 copper. One feeder 
provides for 110-volt lighting service 
and runs to feeder boxes in the several 


five 


‘epartments, whench individual circuits 
re distributed. 

The substation transformer equip- 
ment consists of three 50-kilowatt Gen- 


eral Electric units rated at 2,300/440 
volts, and one 20-kilowatt Westing- 
house transformer rated at 2,300/110 





Back of Switchboard. 


A Holtzer-Cabot 
kilowatt, 


volts. motor-gener- 
rated at provides 
alternating current to ring the call-bell 
system in the mills, and direct current 
charging telephone batteries and 
energizing magnetic chucks in the 
wrench works. 

The switchboard room is lighted by 
four 60-watt Mazda lamps _ installed 
near the ceiling in Holophane reflectors 
and by three 25-watt Mazdas on wall 
brackets 7 feet above the floor. The 
transformer room, which is 20 by 10 
feet, is lighted by two 40-watt units at 
the ceiling and a 25-watt wall-bracket 
lamp. 

The Coes plant includes a second fac- 
tory group, a quarter of a mile distant 
from the substation and Mill No. 1. 
This group is provided with power 
service by a 2,300-volt line of No. 2 
hard-drawn copper wire installed on 


ator, one 


tor 





fed through their respective oil switches. 
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Motor-Generator Set. 


five 60-foot steel The cables 
are tapped off the incoming central-sta- 
tion mains in the substation basement 
and are carried in two-inch iron conduit 
to join the aerial cables at specially 
designed dead-end brackets secured to 
the wall under a slate-roofed projecting 
kood with about 18 inches overhang. 
The cables emerge from the substation 
through bushings which are set in the 
under side of this hood, which provides 
a protection from snowslides and from 


towers. 


ice-formation in storms of freezing rain. 

The transmission line terminates at 
the last of the five towers in a pothead 
and two-inch conduit runs to a man- 
kole at the foot of the tower, whence 
it is carried in fiber duct laid in con- 
crete, through two manholes in the 
yards, to the mills. The elimination of 
aerial wires is obviously of advantage 
in case of fire. 

A transformer house at this mill con- 
tains three 150-kilowatt Westinghouse 
units which provide for the step-down 
of the 2,300-volt primary potential to 
440 volts for motor service. Lighting 








Outgoing Lines of Transmission System. 
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wires are carried on the transmission 
towers from the substation. 

Edward Searle is the company’s elec- 
trician. 


—_-?S 


Wooden Molding Barred From 
Louisville. 

According to the announcement of 
the city building inspector of Louis- 
ville, Ky., the provision of the code 
which will prevent use of wood molding 
in wiring buildings anywhere in the 
city, and the supplemental regulation of 
the county and insurance authorities 
against use of wood for this purpose 
anywhere in the county, becomes ef- 
fective on July 1. The contractors of 
the city had four months to make ready 
for the change and the end of June will 
find stocks of wood molding exhausted. 





—>-?> 


Among the Contractors. 

The Childers & Waters Electrical 
Company, Louisville, Ky., has become 
local distributor, the territory including 
Kentucky and a part of Indiana, for the 














in Substation. 


Transformers 


“Brascolite” line of fixtures. Right away 
the company received an order for in- 
stallation of four and another for ten, 
one of these to go in a private resi- 
dence. C. C. Childers thinks so well of 
the fixture as a dining-room lamp that 
he is installing one in his own home. 


The Harry I. Wood Company, Louis- 
ville, Ky., has just contracted for in- 
stallation of the lighting systems for the 
Louisville & Nashville Railroad Com- 
pany in a new freight station, a new 
passenger station and yards at Lewis- 
burg, Tenn., as well as for 17 one-lamp 
lighting standards in the yards. This 
company has begun wiring at the mill 
of Gamble Brothers, lumber dealers and 
mill men, in Highland Park, south of 
Louisville, for the electrification of that 
property. This installation calls for 
about 200 horsepower. 
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COLORADO. 

The Colorado Springs Light, Heat 
and Power Company has been notified 
that an investigation into the reason- 
ableness of the rates, rules and regula- 
tions and practices of the company, and 
into the adequacy of the 
been instituted by the Commission. 


service has 


DISTRICT OF COLUMBIA. 

The Potomac Electric Power Com- 
pany was authorized to discontinue the 
payment of interest on a deposit as 
soon as a depositor ceases to be a cus- 
The Company is to place on its 
the account of a customer 
“Please call for deposit if 
one has been made.” 

Chesapeake and Potomac Telephone 
Company. A preliminary injunction to 
prevent the Chesapeake and Potomac 
Telephone Company from terminating a 
contract for unlimited flat-rate business 
service, was denied by Justice McCoy 
of the District Supreme Court in a de- 
cision June 18. When the 
public utilities act went into effect there 
were about two hundred of the flat-rate 
contracts, as compared with 6,900 meas- 
ured-rate contracts. <A _ test 
suit was brought on behalf of the hold- 
ers of the flat-rate contracts, asking 
that the company be enjoined from 
terminating the contract until a lawful 
hearing and determination of the ques- 
tion of rates had been held by the Pub- 
lic Utilities Commission. 


tomer. 
bill closing 
the notice 


rendered 


business 


IDAHO. 


Investigation of Electric Rates. The 
investigation to determine rates for 


electric service in southern Idaho has 
been postponed until October 11, 1915. 
This action was taken because of the 
changing situation incident to the trans- 
fer of property and consolidation of in- 
terests going on among the power com- 
panies involved. 

The Electric Investment’ Company 
the properties of the 
Idaho Railway, Light and Power Com- 
pany as another step in the merging of 
the southern Idaho power companies. 


has purchased 


NEW JERSEY. 

Public Service Gas Company. The 
Court of Errors and Appeals, on June 
14, by a vote of six to four, reversed its 
decision in the Passaic Gas case, which 
was reported in EtectricaL REVIEW AND 
WESTERN ELEctRICIAN, December 19, 1914. 
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Service Commissions 


Conducted by William J. Norton 








Upon rehearing, the court upholds 
the decision of the Supreme Court and 
the order of the State Board of Public 
Utility Commissioners fixing the price 
of gas in the Passaic Division at 90 
cents a thousand cubic feet. 

The court also reversed the decision 
of the Supreme Court in dismissing the 
writs of certiorari sued out by Pater- 
son and Passaic to review the decision 
of the Board. The originally 
asked for an 80-cent gas rate. 

The representative 
stated that the case will be carried to 
the Supreme Court of the United 
States. 

The most important principle 
volved in the case was that of allowing 
franchise rate case. The 
Court, in reversing its former decision, 
upholds the Board, in finding that no 
franchise value should be added in valu- 
ation for rate-making. A concurring 
opinion was filed by Judge White, in 
which he gives his views on franchise 
value. He says: “The plain fact is that 
the commercial value of the company’s 
property right in its franchise can have 
no effect in fixing the rate it can charge, 
because by the terms of its contract with 
the state the stream of its franchise 
value arises from the spring of its right 
to charge ‘reasonable rates,’ and in the 
very nature of things no stream can rise 
higher than its source.” He states that 


cities 
company’s has 
in- 


value in a 


it is preposterous to hold that the prop-. 


erty right to charge “reasonable rates” 
should by virtue of its own existence 
have the effect of converting itself into 
a still more valuable property right to 
charge unreasonable rates. ‘“Presum- 
ably the incorporators went into this 
public utility business because they ex- 
pected that their charter privilege to 
charge ‘reasonable rates’ for the gas 
they were to manufacture, distribute 
and sell, would be a valuable one, but 
that fact and the fact that it has become 
so cannot have the effect of altering 
the terms of the contract made with the 
state. The mere statement of this 
proposition is sufficiently convincing, 
but if anything more were needed, a 
glance at the absurd practical result of 
the contrary view would be _ illum- 
inating. 

“If the franchise to charge 90 cents 
in order to pay 8 per cent on the value 
of the company’s property, not includ- 
ing the franchise, is worth a million 
dollars and must be included and have 
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8 per cent paid on it also, the rate would 
have to be $1, instead of 90 cents; but 
if the company has the property right 
to charge $1 the franchise is worth two 
million dollars instead of one million, 
and so the rate must be $1.10 in ordet 
to pay 8 per cent on the additional mil- 
lion, and so on indefinitely.” 

It is reasoned by Judge White that 
because the state omits for a great num- 
ber of years to enforce a price, and thus 
allows the company to charge unreason- 
ably high rates, and there seems every 
likelihood that this permission of omis- 
sion will continue, the property value of 
the company’s franchise in the open 
market, as reflected by the market value 
of the company’s stock, would be much 
higher than it would be if the state had 
at all times and consistently enforced 
its rights, and there was every prospect 
that it would continue to do so. The 
opinion continues: “Assuming, for the 
purpose of illustration, that an unrea- 
sonably high rate has been charged by 
this company in the past, upon what 
theory can it be contended that because 
of this permissive omission on the part 
of the state in favor of the company 
during all these years, the state has 
now forfeited the rights of the public 
to enforce a condition which it was 
always the duty of the company to per- 
form, whether the state compelled it to 
do so or not? I think there is none. I 
suppose it may fairly be assumed that 
with all the other conditions exactly as 
they were in this case at the time of the 
order, if the rate charged by this com- 
pany in the district in question before 
the order, had been $1.40 instead of 
$1.10, the claim of the company to be 
allowed for value of franchise would 
have been at least double in amount 
what it now is, and that the higher 
property value, as indicated by market 
value of securities, and by a valuation 
of franchise for taxation, would have 
more than substantiated such enlarged 
claim. Clearly no part of such increase 
of claim could have any proper founda- 
tion for consideration in arriving at a 
just and reasonable rate, although it 
would have all the property-right back- 
ing now urged for the present claim. 

“T think we may properly conclude, 
therefore, that the charging of unrea- 
sonably high rates in the past, if they 
have been so charged, can furnish no 
ground for the continuation of these 
rates in the future, and this, although a 
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shrinkage of commercial and taxing 
value of the franchise, will be the state’s 
enforcement of its contract right to re- 
quire the rates to be reasonable in the 


future.” 


NEW YORK—Second District. 

New York and Vermont Home Tele- 
phone Company. In an opinion by 
Commissioner Carr, the Commission 
has decided that a charge,of 50 cents a 
month for extension telephones is not 
an unjust or unreasonable one. The 
complaint was brought against the New 
York and Vermont Home Telephone 
Company. The New York Telephone 
Company was allowed to intervene and 
submitted data as to the cost of this 
service from studies made throughout 
the state. 

The opinion states that the charge of 
50 cents a month is the usual charge in 
the state of New York, and in the entire 
country, and that in no instance where 
these charges have come before the 
Commission have the rates been re- 
duced. 

The opinion also says that the accom- 
modation afforded by the extension 
telephone cannot be exactly measured 
in dollars and cents. 

In regard to the data submitted on 
costs, the opinion refers to the con- 
clusions of the witnesses of the tele- 
phone company, that the placing of an 
extension telephone increases the num- 
ber of messages 15 per cent on a flat or 
messenger-rate line. Taking this per- 
centage of increased business as a basis 
for the added cost to the company of 
the extension telephone, further studies 
all over the state led the telephone wit- 
nesses to testify that the added traffic 
expense was 59.5 cents per year, and 
added commercial expense 69.2 cents 
and the annual plant charge $3.13. The 
opinion says: “In the figures submitted 
by the telephone company, no amounts 
were included for workmen’s compensa- 
tion insurance, fire insurance, or for 
pensions of employees or welfare work, 
which, it may be assumed, are proper 
items of expense in a business of this 
character. If such items are included 
it might well be that the total oper- 
ating expense of $4.417 would be in- 
creased to more than $5.00 per annum, 
and there might be contingent expenses 
which would still further increase this 
total. It should also be noted that 
nothing has been included to cover a 
return on the investment.” 


WISCONSIN. 

The Estella Farmers’ Telephone 
Company applied for authority to enter 
territory which is already supplied with 
telephone service. It appeared that the 
application is based on the contention 
that the present service is inadequate 
and unsatisfactory. It was shown, how- 
ever, that the service was being im- 
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proved and that the company in the 
field was in a position to furnish as 
good a service as could be provided for 
the petitioner. The Commission 
says: “The Commission has frequently 
stated that a service complaint against 
an existing company is the proper 
method to raise for consideration of 
the service that is being given. We 
deem it unnecessary to go over that 
ground. If the service being afforded 
by any company is so hopelessly bad 
that there is no possibility of making it 
adequate, or if a company is in such a 
weakened financial condition that it ap- 
pears impossible for it to give the serv- 
ice it has undertaken to give, or if there 
has been a continued and willful dis- 
regatd of public requirements in the 
way of service, or if a company against 
which a service order has been issued 
fails to comply with the requirements of 
such order, then an application for a 
certificate of public convenience and 
necessity may be the proper and final 
resort. 

“It has not been disclosed that any of 
these conditions precedent prevail in 
the instant case. . 

“It has not been shown that the ex- 
tent of service desired by the appli- 
cants is in any wise greater than that 
which may be had by utilizing the op- 
portunity already at hand, nor that the 
service now offered them cannot forth- 
with be made entirely satisfactory. 

“For these and other reasons, it is 
deemed that the certificate for which 
application is made should be refused.” 

The Marathon City Telephone Com- 
pany applied for authority to extend its 
line a distance of about a half mile to 
reach the residence of one individual. 
The extension would parallel the lines 
of the Edgar Cassel and Emmett Tele- 
phone Company. The Commission 
says: “While a limited amount of par- 
alleling may be permissible in instances 
in which there is a marked public de- 
mand for the extension of the lines of 
the second company, it is so apt to re- 
sult in difficulties for both companies 
that it is not generally sound policy to 
allow it. Indeed, it seems 
doubtful if the existence of a public 
convenience and necessity such as 
would warrant granting permission to 
extend the lines of a telephone com- 
pany parallel to existing lines of an- 
other company, can ever be predicated 
upon the application of a single sub- 
scriber. 

“The likelihood of serious disagree- 
ment arising between the two com- 
panies if permission be granted for the 
paralleling considered in connection 
with the slight occasion for the exten- 
sion makes it seem unwise as a matter 
of policy to allow it to be made.” 

The Commission finds that public 
convenience and necessity does not 
warrant the proposed extension. 


by 
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The Sandusky Telephone Company 
was granted authority to increase its 
rate from $10 to $12 per year. There 
was not sufficient data to determine the 
investment in the property or the prop- 
er operating expenses. The Commis- 
sion bases its order on the following 
general statement: 

“From its investigation of a number 
of other cases, the Commission has 
found that where metallic service is 
furnished to rural lines, it is usually im- 
practical to furnish adequate service at 
a rate of $12 per year, but that ground- 
ed-line service can sometimes be fur- 
nished at such a rate. In no case, how- 
ever, has a careful investigation indi- 
cated that adequate service can be fur- 
nished on grounded lines at a rate of 
less than $12 per year, particularly if 
the number of subscribers per line is 
properly limited, as it appears to be on 
the average of all lines involved in this 
case 

‘sacsinmsiiainaitlliainiaidateats 
Good Results from Safety Work. 

At the recent convention of the Na- 
tional Association of Corporation 
Schools, at Worcester, Mass., S. W. 
Ashe, of the General Electric Com- 
pany, pointed out the importance of 


having safety work centralized and 
well organized. He emphasized the 
value of the foremen’s interest, of 


keeping good records,‘ and of being 
systematic and continuous in the ad- 
vancement of propaganda. 

He said that results accomplished 
from systematic safety campaigns have 
been phenomenal. Electric shocks, eye 
cases, foot burns in foundries, nail 
punctures, punch-press accidents and 
ruptures have been reduced to a mini- 
mum. The results to companies and 
men have been decreased casualty ex- 
pense, reduction of lost time, less vis- 
its to the emergency hospital, etc. 


Benefit Association at Pittsfield. 

A mutual benefit association is being 
organized at the Pittsfield, Mass., plant 
of the General Electric Company. 
There are already associations in the 
Lynn and Schenectady plants. 

The objects are to provide sick bene- 
fit of $6 a week to males and $5 a 
week to females, operative 14 days in 
the year; to provide a $100 death bene- 
fit; to furnish its members social and 





fraternal features. 
New Plant for Mt. Whitney 
Company. 

The Mt. Whitney Power & Electric 
Company has let the contracts for the 
construction of its fifth hydroelectric 
generating station, to be built on the 
Kaweah River in the Sequoia National 
Forest. The new plant, which will 
generate 10,000 horsepower, will cost 
$750,000. 
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Questions and Answers. 





All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 
mous communications will not | 
be considered. Questions relating 
to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 

this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 
will be made for all answers pub- 
lished. 























Questions. 
No, 287.—Powperep Coat As CENTRAL- 
STATION FueL.—Recent experimental 


trials with powdered coal as steam-boiler 
fuel are said to have given almost ideal 
results from the standpoint of combus- 
tion efficiency. Has this fuel been tried 
on any extensive scale under the boilers 
of any large or medium-sized central sta- 
tion? Is the method applicable advan- 
tageously to all kinds of coal? Is the 
cost of the crushing plant offset by the 


increase in efficiencvy?—B. A. M., To- 
ledo, O. 
No. 288.—Brusu-Brass FintsH.—Kind- 


ly explain through the Questions and 
Answers Department, how the brush-brass 
finish now so popular on fixtures is ap- 
plied. Why is it not so durable as pol- 
ished brass? What conditions affect the 
durability and value of this finish ?—G. C. 


N., Terre Haute, Ind. 


No, 289.—CoMBINATION ELectric Rapta- 
ror.—I have just heard of a newly pat- 
ented electric radiator which resembles a 


hot-water radiator and has an electric 
coil heat the water in the pipes; it is said 
to be more economical than a straight 
electric radiator. I fail to see this and 


would like to have it proven—W. T., 
Cleveland, O 


No. 
GROUND 
that covering 


291.—INSULATION OF UNDER- 
Piptnc—It is often claimed 
underground pipes with 
a coating of paint is an effective meas- 
ure against electrolysis. Since paint 
is supposed to be an insulator. why is it 
not more often used ?—G. D. K., Chicago, 
Til. 


No. Sunspots, MAGNETIC STorRMS 
AND WEATHER.—A short time ago a state- 
ment appeared in the newspapers that an 
exceptionally brilliant display of the auro- 
ra borealis was connected with great ac- 
tivity in the sun spots and that it also 
produced serious disturbances on tele- 
graph circuits and magnetic compasses 
and accounted for our prolonged rainy 
weather. Has any definite conclusion 
been reached by astronomers, meteorolo- 
gists and other scientists as to the inter- 
connection of these phenomena? Is there 
any basis for ascribing an electrical or 


9g° 


magnetic relation between them?—F. L., 
Beloit, Wis. 
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Answers. 

No. 286.—Static 1n Press Room.—In 
the press room of a large printing estab- 
lishment much trouble was experienced 
during the dryest part of last winter from 
static electricity causing paper sheets to 
stick. Attempts were made to take the 
static from the driving belts, but without 
entirely relieving the trouble. A sugges- 
tion was made that a humidifying ap- 
paratus be put in to keep the air more 
moist, it being claimed this would im- 
mediately stop the trouble. Is this a re- 
liable solution? If not, what is the best 
way to get rid of the static?—C. A. C.,, 
Omaha, Nebr. 

In general, there is less tendency in 
humid air for a leather belt to become 
electrically charged, but humidifying the 
air has not always the desired result. 
Very often the reason for the static charge 
is that the belt itself is extremely dry. 
In this case wiping the belt inside and 
outside with glycerine has a very good 
result. If, however, this is without effect 
and the static charge occurs again it will 
be best to arrange some wires with their 
points directed against the belt near the 
place where the heaviest charge occurs 
and to connect them with the 
the mogor and of the printing press so 
that the equilibrium between the two op- 


mass of 


posite charges of belt and pulleys can be 
restored.—H. A., Pittsburgh, Pa. 

The presence of static charge in belt- 
driven apparatus is dependent upon the 
complete insulation of the friction sur- 
f from the ground. Hence, to re- 
either 


taces 
move, static it is necessary to 
ground the belt, in case of wooden-pulley 
drive, or the apparatus if the pulleys are 
of metal. Grounding the apparatus may 
not be effective, if the oil has sufficient 
resistance to effectually insulate the pul- 
Graphite offers 
the best lubricant in this case. Without 
doubt, the best method is to remove the 
This 
may be done by running slack and using 
This not only re- 


leys from the machine. 


cause of the static, belt slippage. 


a good belt dressing. 
lieves the static but decreases the power 
loss in belt transmission. To increase the 
humidity would be reliable, though not 
methods, and has the 


cost—H. E. W., 


more than other 


disadvantage of high 
Chicago, II. 

This 
tically every machine on which paper is 
handled at high speed and is caused by 
friction between the sheets of paper which 
generates a static charge. It is therefore 
readily seem that neither of the remedies 
mentioned will entirely remove the 
A short time ago the writer vis- 


trouble is to be found on prac- 


trouble. 
ited a large press room and noticed a 
single terminating at one of the 
presses, which the electrician in charge 
stated was connected to a high-tension 
step-up transformer, and connected at the 
press to keep the sheets of paper from 
sticking together. This removes static 
trouble entirely and is installed in many 
of the large press rooms throughout the 
Complete information could, no 


wire 


country. 
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doubt, be obtained by getting in touch 
with any electrician in charge of a large 
press room.—E. Q., Brooklyn, N. Y. 


I had a great deal of similar trouble 
last winter with looms becoming highly 
charged with static electricity during dry 
periods, not only from weavers who were 


getting shocked but the foreman also 
complained. The constant friction of 
heddles, harness and threads would so 


charge the metal heddles that the lint 
collected on them would work into little 
balls, sometimes causing the threads to 
stick and break and at other times getting 
into the web and making bad work. I 
will explain my method of ridding the 
looms of static. I drilled a one-fourth- 
inch hole and tapped it into the frame of 
the loom above the harness and attached 
a shuttle spring (which is a very fine 
flexible brass spring) to the screw placed 
into this hole and to the heddle bar; the 
spring did not hamper the free movement 
of the harness but conducted the static 
to the frame of the loom and thence to 


ground; the looms being grounded. This 
is a standard attachment which we put 
on every loom affected that way. To 


dampen the air would affect our produc- 
tion badly, as it would make everything 
stick. Try grounding the machine, if 
necessary. It may help—W. T. E., An- 
sonia, Conn. 

Where the static electrical conditions in- 
terfere with the delivery of paper from a 
press, causing it to cling, this can be com- 
pletely overcome by grounding the entire 
framework of the printing press. This 
applies particularly to the cradle or trav- 
eler which delivers the sheet of paper, and 


also the framework or stard on which 
the paper is received. I have had 
several cases similar to the one re- 


ferred to by C. A. C. and in each case 
the trouble was eliminated as outlined. 
The ground wire should be connected to 
the nearest water pipe—W. A. G., De- 
troit, Mich. 





No. 290.—Exectric FisnHinc.—A friend 
of mine has told me it was possible to 
arrange electric wires in a fish net so as 
to greatly increase the quantity of fish 
caught. Is this prohibited by the fish and 
game laws ?—P. S., Mobile, Ala. 


Regarding electrical fishing, as sub- 
mitted by P. S., Mobile, Ala., I think 
his friend is trying to play a joke on him 
because I do not believe that the use of 
electric wires in a fish net could be used 
to increase the haul of fish. I think if 
P. S. will refer to the laws as enacted 
by the State of Alabama and enforced 
by the state fish and game warden, he will 
find that all artificial snares involving the 
use of electric lights, electric current in 
any form, and explosives are prohibited. 
While I am not familiar with the fish 
laws of Alabama, I know that it is the 
plan of all state fish and game wardens 
to prohibit any unsportsmanlike method 
of catching fish—W. A. G., Detroit, 
Mich. 
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COMPETITIVE ECONOMY TEST 
OF TUNGSTEN-FILAMENT 
LAMPS. 


Complete Performance Data Cover- 
ing Test of More Than 250 Lamps, 
with Discussion of the Engineering 
Significance of Such Tests and of 
These Results. 


By H. H. Higbie. 


Notwithstanding the fact that the 
electric incandescent-filament lamp is 
common enough to be familiar to 
every observing person, very few peo- 
ple have any idea how complex is the 
history of its development and the 
process of its manufacture. To the ma- 
jority a lamp is simply a lamp—a 
thing which gives light when it is in- 
serted in a lamp socket and attached 
to electric mains. Few people know 
or realize that the proper selection of 
a lamp has any relation to the pres- 
sure of the circuit, or that such rela- 
tion is very important in determining 
the cost of a given quantity of light. 
Although the central stations and 
large consumers of lamps are very 
careful to educate themselves about 
such matters and to keep themselves 
informed of all the rapid changes and 
developments that have been contin- 
ually ocurring in recent years, it is 
probable that most lamps are bought 
or used in ignorance or disregard of 
facts which have a very great influ- 


ence upon the cost of light. The re- 
sultant economic waste, which is 
largely preventable, must be in the 
aggregate enormous. 

Entirely aside from this profound 
influence of conditions of use upon 


economy of light production by any 
given lamp, we must recognize also 
the differences of quality between va- 


rious brands of lamps, and between 
various lamps of the same _ brands. 
Not less than nine different kinds of 


material are used to make a tungsten 
lamp, and improper composition or 
preparation of any of these may cause 
premature failure of the lamp. Par- 
ticularly delicate and important is the 
manufacture of the tungsten filament 
itself, the breakage of filaments being 
sometimes increased several hundred 
per cent by improper processes and 
technique in such manufacture. In de- 
veloping the gas-filled type of lamp, 
which is commonly used in the larger 
sizes, special lines of investigation had 
to be undertaken, resulting in new 
kinds of glass for the lamps, new 
methods of treating the glass to re- 
move occluded gases, and new shapes 
for the bulbs. Even new cements for 


fastening the bulb to the brass shell 
had to be investigated. 
Consider also that there are not less 
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than sixty steps in the manufacture of 
a lamp, and that the quality and per- 
formance of the finished product, as 
well as the wastage in manufacture and 
consequently the cost of a lamp, de- 
pend very greatly upon careful work 
by a large number of individual em- 
ployees who handle each lamp, and 
upon delicate adjustments of much 
special machinery. It is then not dif- 
ficult to understand why the standard 
specifications in common use for tung- 
sten lamps * permit the actual wattage 
as measured at rated voltage to be 15 
to 20 per cent above or below the 
rated wattage in not more than 30 
per cent of the lamps of a lot, and the 
watts-per-candle to be 8 per cent 
above or below the rated value in the 
same proportion of lamps. Then also 
we can understand why the test life 
of lamps from the same factory, made 
by the same employees with the same 
machinery, may vary so greatly from 
time to time that the monthly average 
may be as much as 25 per cent above 
or 25 per cent below the yearly aver- 
age? 

Under these conditions it should be 
fairly apparent that at frequent in- 
tervals tests should be made, in such 
manner as to determine the perform- 
ance of the lamps and their relative 
economy in production of light. The 
lamp manufacturers maintain testing 
departments, some of them very ex- 
tensive and costly, to locate the faults 
in their own product, or the advantage 
which their competitors may have ob- 
tained. Some of them publish, for 
the benefit of the public, as much of 
this information as seems to them 
serviceable for the purposes they have 
in mind—namely, increase in the use 
of electric light by educating the pub- 
lic to its advantages, and increase in 
the consumption and sales of the 
lamps which they manufacture. 

If the information commonly given 
in the advertising publications of the 
manufacturers were complete enough 
it would safeguard in fairly adequate 
manner the interests of the ultimate 
consumer of light. He would under- 
stand that the volume of lamp sales, 
to which the profits of the manufac- 
turer are in some measure proportion- 
al, is dependent on the number of 
sockets in use, as well as on the num- 
ber of lamps consumed per year per 
socket. He would know that for any 
given set of conditions, such as cost 
of energy per kilowatt-hour, price per 
lamp and number of hours burning 
per year, it is possible for the manu- 
facturer to choose a certain rated 





1 See Circular No. 13, Bureau of Stand- 
ards, Washington, D. C., entitled “Standard 
Specifications for Incandescent Electric 
Lamps.”’ 

2 See a paper on ‘“‘The Problem of Incan- 
descent-Lamp Testing’’ by Millar and 
Lewinson, in Proceedings of the Association of 
Railway Electrical Engineers, October, 1913. 
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voltage for each lamp, such that if 
that lamp be operated at that voltage 
the consumer will obtain a greater 
number of candle-hours of light for 
one cent or one dollar of total ex- 
penditure than he would get if that 
lamp were operated at any other volt- 
age. He would know that there may 
exist a strong temptation for the 
manufacturer to rate that lamp so that 
it shall be operated at a higher volt- 
age and temperature, resulting in a 
much earlier burn-out and the pur- 
chase of more lamps per year for that 
socket. If at the same time the man- 
ufacturer designs the lamp in such 
manner as not to reduce its voltage, 
but rather to give the consumer an 
increased candlepower as result of 
the higher temperature, the central 
station will not protest seriously, be- 
cause its own sales will not be cur- 
tailed; thus one of the controls over 
the self-interest of the lamp manufac- 
turer is removed, and there remains in 
this function only such _ intelligent 
consideration of the economic prob- 
lem as the consumer himself has been 
educated to give. 

If the consumer has been taught 
enough about the factors and rela- 
tions involved to understand that the 
manufacturer may not be assisting him 
(the consumer) to produce light as 
cheaply as possible, this knowledge 
would lessen the rate of increase in 
the number of lamp sockets used, and 
thus the short-sighted policy of a 
manufacturer, who rated his lamp at 
too high voltage, would defeat its own 
ends. It is improbable, however, that 
the great majority of lamp consumers, 
or even of purchasing agents who buy 
quantities of lamps for large  busi- 


nesses and buildings, have sufficient 
education to exercise this intelligent 
and discriminatory control. In _ or- 


dinary dealings with such customers 
it may be thus easily possible for the 
manufacturer to increase considerably 
his own sales and profits without 
antagonizing the central station, and 
even to the extent of raising the total 
cost per unit quantity of light to the 
consumer. 

A factor, which affects this ques- 
tion considerably, is the recently es- 
tablished custom which lamp manu- 
facturers have of rating lamps accord- 
ing to their wattage, rather than ac- 
cording to their candlepower, the lat- 
ter being the old-fashioned method, 
which was really more intelligible and 


more useful to the consumer. A year 
ago, when the standard rated effi- 
ciency was 1.14 watts per candle- 


power, a certain consumer may have 
found it was necessary to use 25-watt 
lamps in his sockets, obtaining .there- 
by about 22 candlepower per socket. 
Naturally associating the idea of 25 
watts with those sockets, on account 
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wattage method of rating 
lamps, he installs new 25-watt lamps 
today and obtains perhaps as much as 
the latest limit- 
ing efficiency of 0.95 watts per 
candlepower for This 
change is of little consequence to the 
the con- 
watts per 
great 
be- 


of the 


candlepower at 


26.3 


such lamps. 


central station as long as 


continues to use 25 
less. It is of 
advantage to the 
cause thereby he sells more lamps per 
socket per year than if he had main- 
tained the old efficiency, and the price 
of a smaller size of lamp woyld be the 
that of the 25-watt lamp. 
The change is also of im- 
portance to the 
is being unconsciously trained to use 
and require 26.3 candlepower in each 
place where 22 candlepower had been 
(an increase of 


sumer 


socket and not 


manufacturer, 


same as 
great 


consumer, because he 


found to be sufficient 
12 per cent), and the chances are that 
he will never permit the light to be 
the 22 candlepower 
before it became 


reduced again to 


which was ample 
unsatisfactory through his being accus- 
tomed to a Meanwhile 
the total annual cost of lamps is con- 
increased, the man- 


not and cannot reduce 


superfluity. 
siderably because 
ufacturer does 
the unit price in proportion to the re- 
duction of life, due to the higher effi- 
ciency, while the wattage remains ap- 
proximately the that the 
actual energy cost is not reduced. 
This state of affairs would not long 
the custom were to rate 
lamps in terms of candlepower or 
lumens instead of watts. Then, under 
ordinary conditions, the lamp manufac- 


same, so 


persist if 


not raise efficiencies with- 
correspondingly reducing wat- 
tages. This would involve an impuir- 
ment of the revenue of the central 
station; and the resulting forceful in- 
jection of this intelligent but contrary 
self-interest result in contro- 
versy, which would certainly be better 
ultimate con- 
all. 

On these considerations it may per- 
haps be granted that the ultimate con- 
light should educate himself 
concerning the light 
production, or should have himself ad- 
engineers, who 


turer could 
out 


would 


interests of the 
no controversy at 


for the 
sumer than 


sumer of 
economics of 


vised by 
have such education, and who are not 
partisans of either the central station 
The con- 
expect 


competent 


or the lamp manufacturer. 
reason to 
purveyor or 
com- 


slight 
from the energy 
the lamp manufacturer enough 
plete information to enable him to buy 
the cheapest light under all conditions 
of energy rates, of lamp prices, and 
of quality of electric service (such as 
voltage regulation of the _ circuit). 
There may be a truce between the 
opposed selling interests, or there may 
be some skeleton to hide, such as in- 
in the circuits or 


sumer has 


either 


sufficient copper 
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wrong adjustment of rates, excessive 
life, excessive price, or excessive effi- 
ciency in the lamps. Regardless of 
any particular business interests or 
conveniences, however, the interests 
of the ultimate consumer remain al- 
ways the same—namely, to get the 
greatest possible number of candle- 
hours of light for each dollar of total 
expenditure for light. 

Such knowledge as the lamp con- 
sumer should have or have access to, 
in order to safeguard this fundamental 
interest in the cost of light, must be 
based upon accurate and painstaking 
tests to the performance 
characteristics of the lamp. Such 
tests are certainly expensive’, al- 
though, as we shall see from the data 
here presented, the cost of good tests 
is not as great as the loss which might 
result from relatively small pur- 
chases of made or _ poorly 
rated lamps, such as might be selected 
without recourse to tests. From the 
viewpoint of the light consumer, such 
tests should be designed and present- 
ed in such a way as to exhibit clearly 
the total cost of a given quantity of 
light, and 

(a) To distinguish the better qual- 
ity and more economical lamps from the 
poorer quality or less economical lamp. 

(b) To determine whether even a 
good lamp is rated properly in the in- 
erests of the consumer, when used un- 
der such conditions as he can provide. 

If for a given quantity of light de- 
livered (expressed in candle-hours, or 
candlepower times hours) the cost of 
lamp renewals is much higher with 
one brand of lamp than with another, 
this does not necessarily mean a cor- 
respondingly greater total cost of 
light, if the efficiency is also higher 
and the cost of energy sufficiently 
lower. But if the cost of renewals is 
higher without a correspondingly high- 
er efficiency and lower cost of energy, 
we may reasonably conclude that the 
lamps are of poorer quality, the more 
numerous failures being due to some 
defect and not to higher temperature 
of filament. 

Perhaps we should state, in justice 
to the lamp manufacturer, that it is 
practically impossible for him to 
“rate” or select the operating voltage 
for any lamp in such manner that it 
will produce light most economically 
for all consumers. For any given price 
per lamp, the least cost of a given 
number of candle-hours will be ob- 
tained when the lamp is operated at 
an efficiency which is quite definitely 


determine 


even 
poorly 


3 The tests reported in this article were 
made in the laboratories of the Electrical 
Engineering Department of the University 
of Michigan, Ann Arbor, Mich. Such tests 
are also made by the Bureau of Standards, 
Washington, D. C., and the Electrical Test- 
ing Laboratories, New York City. The cost 
varies between $3.50 and $5.00 per lamp, 
depending on size of lamp and completeness 
of the test. 
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ascertainable for any given rate per 
kilowatt-hour, and which is higher for 
a greater price per kilowatt-hour. 
This is simply another way of stating 
that when energy is expensive it pays 
to economize on energy, even at the 
sacrifice of greater expenditure for 
lamps, up to but not beyond the point 
where the cost of lamp renewals in- 
creases faster than the cost of energy 
at which point the total 
given quantity of light 


decreases, 
of the 
reaches a minimum. 

The proper temperature or the prop- 
er voltage at which a given lamp 
should be operated in order to give 
the most economical light production, 
is, therefore, different for each class 
of consumers, each locality, each size 
of installation; it is higher as the av- 
kilowatt-hour be- 
comes greater or average net 
price of lamps less, due 
either to economies in manufacture or 
to larger purchases resulting in great- 
er discounts. 

Under ordinary conditions of sale 
the best that the manufacturer can do 
toward achieving the most economical 
light ‘production for the consumer is 
to select the voltage for each lamp (or 
the watts per candlepower or effi- 
ciency) with regard to the average 
energy cost per kilowatt-hour for the 
average consumer. It then devolves 
upon the engineering staff of the man- 
ufacturer, or of each central station, 
or upon an independent engineer to 
be selected by the consumer, to advise 
the latter what rated voltage of lamps 
he should use upon any particular cir- 
cuit whose voltage has been ascer- 
tained. After the lamp voltages or 
rated efficiencies have been thus 
chosen in accordance with the aver- 
age cost of a kilowatt-hour, it would 
seem that no increases of efficiency 
are justifiable unless the net price per 
lamp be reduced, so as to compensate 
exactly the decreased life of the lamp, 
or unless the materials or the 
processes involved in the manufacture 
of lamps be so improved that the av- 
erage life is not reduced by the in- 
creases of efficiency. 

With good quality in the lamp, 
therefore, good rating means further 
the selection of a voltage mark on the 
label of each lamp, such as to produce 
for the average consumer a definite 
quantity of light for the least total cost. 
Selection of the proper lamp for con- 
ditions which differ from the aver- 
age is a task for which the consumer 
himself, rather than the central sta- 
tion or the lamp manufacturer, may 
justly be expected to take the respon- 
sibility. Such selection cannot be 
made without basis of test, and both 
the tests and the interpretation of 
them should be made by people of 
proper experience. 


cost 


erage price of a 
as the 


becomes 
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The conditions under which the tests 
are made should receive careful con- 
sideration. There is, naturally, a de- 
sire to make the conditions as practical 
as possible—as near as possible to the 
actual average operating conditions of 
the lamps. Thus, inasmuch as the 
rated voltage marked on the label of 
a lamp is about the only information 
that the ordinary consumer has be- 
sides the wattage and the name of the 


brand or of the manufacturer, we 
should desire to test lamps at their 
rated voltage. Furthermore, we 


should desire to test them on a com- 
mercial circuit or one whose voltage 
varies aS on a commercial circuit, be- 
cause if the ordinary voltage fluctua- 
tions commonly encountered on light- 
ing circuits have any effect upon the 
economy of light production, we de- 
that our tests and our calcula- 
therefrom take cognizance of 
such effect. Such test conditions 
might be entirely proper if we desired 
merely to make a competitive and 
simultaneous test of a number of lamps 
to determine which of these particu- 
lar samples is best. But if we desire 
to compare these tests with others 
made at some past or future time, or 
in some distant place, when the volt- 
ages are chosen on the basis of a dif- 
ferent efficiency or when the testing 
voltage fluctuates in a different man- 
ner, we should find ourselves serious- 
ly embarrassed. It has, therefore, 
been the established practice of manu- 
facturers’ and central stations’ lamp- 
testing departments to test lamps at 
a definite rated watts-per-candle, or 
specific consumption (reciprocal of 
efficiency), and at a pressure which is 
held as nearly constant and unvary- 
ing as is physically possible to main- 
tain. 

While the results of tests made 
under such laboratory conditions are 
most valuable to the manufacturer in 
enabling him to maintain a consistent 
quality of products, and also most 
valuable to the consumer when his 
greatest object is likewise to deter- 
mine how the quality is maintained or 
improved, the fact remains that in a 
purely competitive test, to compare 
the relative economy of various lamps, 
the most interesting and significant 
results will be obtained when the lamps 
are tested at their rated voltage on a 
commercial circuit. Even good lamps 
which have been rated carelessly or 
erratically will then show correspond- 
ingly erratic economic performances, 
such as the consumer desires to know 
about. Furthermore, lamps whose 
efficiences have been pushed to the 
highest point that the manufacturer 
can conscientiously bolster up with 
laboratory tests, regardless of the im- 
perfect operating conditions on the av- 
commercial circuit, may find 


sire 


tions 


erage 
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themselves fairly outstripped when so 


matched under practical conditions 
with other lamps which have been 
more conservatively rated, even at 


some sacrifice to the manufacturer. 

The tests reported in the accom- 
panying tables represent a public serv- 
ice recently performed in the labora- 
tories of the Electrical Engineering 
Department of the University of 
Michigan, under the direction of the 
author of this article. They were un- 
dertaken without special compensa- 
tion, to answer a question propound- 
ed by a committee of purchasing 
agents of institutions supported by the 
state, which question had been asked 
several times previously at intervals 
by the purchasing agent of the Uni- 
versity, and answered on the basis of 
similar tests. The question is very 
pertinent and comprehensive: “Which 
one of this variety of brands of tung- 
sten lamps which are offered for sale 
by contract, is it best for us to buy?” 
This quickly reduces to: “Which of 
this number of samples delivers the 
greatest number of candle-hours of 
light for one cent or one dollar of 
total expenditure?” And “Which of 
these samples promise the most care- 
ful and conscientious rating in future 
deliveries?” Of course, we may leave 
the matter of quality maintenance in 
future deliveries to be determined by 
periodical tests during the life of the 
contract, but this method is consider- 
ably more expensive and probably not 
much more reliable than judging it 
from tests made before signing a con- 
tract. 

Obviously, the selection of samples 
is a very important matter, as each 
represents a large number of lamps. 
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Methods of sampling are prescribed in 
all standard specifications for lamps. 
For the purposes of this test 24 lamps 
of each of the brands to be tested 
were purchased through diverse peo- 
ple in the ordinary course of business. 
Upon these lamps readings were taken 
by a special experienced observer, 
using calibrated apparatus of pre- 
cision type, to determine the amperes 
and watts input to each lamp and its 
mean horizontal candlepower while 
being operated at exactly rated volt- 
age. From these data the watts-per- 
candle values of specific consumption 
were calculated. The results are ex- 
hibited as Table I, wherein each brand 
or batch of samples is represented by 
a group letter (as F, X, etc.). In this 
and most of the following tables, the 
groups are arranged in the order of 
the average initial watts-per-candle 
for the original 24 sample lamps, the 


highest-efficiency lamp first and the 
lowest-efficiency last. It should be 
noted that group X was_ furnished 


gratis, and with knowledge of our pur- 
pose, by the same manufacturer from 
whom we purchased group W; also 
that group I contained only eight 
lamps, and was furnished, for special 
test, by the same manufacturer from 
whom we had purchased group H. 
The significance of these initial tests 
for uniformity of rating, made upon 
272 lamps and summarized in Table 
I, will be clearer if we note that the 
standard specifications for tungsten 
lamps give the rated initial watts-per- 
candle, as 1.05 (after October 1, 1914), 
and prescribe that not more than 30 
per cent of the standard test quantity 
of samples may be below a limiting 
value of 0.95 watt per candlepower. 


TABLE I.—INITIAL TESTS FOR UNIFORMITY OF RATING. 


Candlepower. Watts. Watts per Candle. 
Maxi- Mini- * Maxi- Mini- Maxi- Mini- 

Group. mum. mum Mean mum mum Mean. mum mum. Mean. 
i” aetweudeeuee 26.60 24.51 25.81 24.86 23.76 24.58 1.00 0.91 0.952 
, ere 23.72 21.51 22.56 24.75 23.65 24.13 1.12 1.03 1.069 

"Eh seesetkesiase Ee 21.7 22.20 24.20 24.10 24.19 1.073 1.115 1.090 
oF dvdaGasenieel 23.78 15.30 21.61 25.20 22.00 23.65 1.44 1.00 1.099 
DD tectachaxeds 22.41 18.29 20.28 24.86 22.61 23.40 1,28 1.03 1.158 
DE. vaseencdwoes 21.15 19.46 20.39 24.20 23.65 23.91 1.29 1.10 1.170 
we, Séabesesens 21.13 17.86 19.59 25.08 23.61 24.59 1.35 1.16 1,257 
ere 21.77 17.58 20.05 27.00 25.28 26.25 1.44 1.21 1.308 
eee 21.75 14.10 18.73 28.60 23.60 24.96 1.68 1.16 1.347 
rr 18.00 16.37 17.28 25.08 24.29 24.82 1.48 1.38 1.436 
, ee ee 24.61 17.73 22.76 35.86 22.10 33.33 1.62 1.22 1.461 
WT Gravnewesues 21.20 13.59 17.43 26.73 24.86 25.99 1.88 1.17 1.503 


Figures represent averages for 24 lamps of each group, except (*), of which there 





were 8. 
TABLE II.—INITIAL TESTS FOR UNIFORMITY OF RATING. 
Variation Variation Average 
in Per Cent in Per Cent Wattsin Watts 
of Average Value. of Rated Value. Per Cent per ° 
Candle- Watts per **Watts of Rated Candle, 
Group. power. Watts. Candle. Watts. per Candle. Watts. Average. 
Se whtididaa teenies wel» 8.1 4.5 9.4 4.4 8.6 98.4 0.952 
De kbteeete ee uondee ia 9.8 4.6 8.4 4.4 8.6 96.6 1.069 
. errr 3.8 0.4 3.9 0.4 4.0 96.7 1.090 
aE #60a0 ea wegadenesonne) ae 13.5 40.0 12.8 41.9 94.7 1.099 
re 9.6 21.6 9.0 23.8 93.7 1.158 
RR eer 8.3 2.3 16.2 2.2 18.1 95.7 1.170 
Me” beGseedeneavecuendee 16.7 6.0 14.9 5.9 18.1 98.4 1.257 
a ae ee ere 20.9 6.5 17.6 6.9 21.9 105.0 1.308 
eS cht eae Gere on oan ee 40.8 20.0 38.6 20.6 49.5 99.9 1.347 
Eee ae 9.4 3.2 7.0 3.2 9.5 99.3 1.436 
MP sdb bedétdadatmes vba 30.2 41.3 27.4 55.0 38.1 133.2 1.461 
Wr Saab wcawidesssicese 43.6 7.2 47.2 7.5 6.8 104.0 1.503 
Notes: *Each group represented in this table contained 24 lamps, except *I, which 


contained only 8. 


**The rated value here referred to, namely 1.05 watts per candle, has been in force 


since October 1, 1914. 


If any lamps in this test be considered to have been manufactured 


and placed in stock before October 1, 1914, multiply these figures by 0.92. 
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TABLE ItlL.—RANGE OF LAMPS REPRESENTED IN LIFE TEST. 
Lamp consuming least number of watt-hours per 
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Lamp consuming greatest number of watt-hours per 


Serial candle-hour, in the group. candle-hour, in the group. Serial 
Number Initial Values. Last Readings. Initial Values. Last Readings. Number 
of Candle- Watts per Candle- Watts per Candle- Watts per Candle- Watts per of 
Group Lamp. Watts. power. Candle. Watts. power. Candle. Watts. power. Candle. Watts. power. Candle. Lamp. 
P 197 24.20 26.60 0.910 23.68 26.80 0.884 23.76 25.87 0.91 21.75 20.35 1.071 209 
x 241 23.76 22.00 1.08 23.70 23.90 0.99 24.20 21.51 1.12 23.10 18.90 1.22 251 
*! 604 22.37 1.083 23.00 20.52 1.12 24.20 21.70 1.115 21.67 17.66 1.23 610 
e 19 23.54 1.004 news sees sane 22.00 15.30 1.44 19.76 13.40 1.48 24 
110 22.37 1.07 21.45 18.95 1.13 24.14 20.54 1.17 19.80 12.74 1.55 108 
E 170 19.46 1.22 24.55 $23.88 1.03 23.65 21.03 1.12 23.20 722.78 1.02 177 
Ww 236 20.56 1.20 24.80 $23.45 1.06 24.63 19.59 1.26 21.50 15.85 1.35 237 
N 129 20.46 1.29 25.40 723.70 1.07 25.28 17.58 1.44 23.00 16.95 1.36 140 
I 46 14.10 1.68 24.75 722.88 1.08 23.62 15.14 1.57 23.20 716.75 1.38 26 
K 148 17.39 1.43 24.65 718.37 1.34 25.08 17.60 1.43 24.50 16.28 1.50 152 
U 64 22.95 1,22 28.74 +28.50 1.01 35.10 22.55 1.56 33.85 725.65 1.32 52 
Vv 73 16.91 1.50 25.10 726.13 0.96 26.73 16.79 1.59 24.90 721.18 1.18 75 
Notes: All values given in this table were measured at rated voltage of the lamp. These are not the lamps having the lowest ani 


the highest initial efficiencies in each group, but those having the lowest and highest average operating efficiencies. 
tIndicates that the filament of the lamp had short-circuited sometime before the last reading. 


These as well as all the test 
data here reported, refer to lamps of 
the 25-watt The specific con- 
sumption of a large proportion of the 
sample lamps was so high as to lead 
to the conclusion that they might have 
been manufactured and placed in 
stock before the new and higher effi- 
into effect, which was 
1914. However, the 
rated before this was 
1.14 watts candlepower, see 
that in the case of many of the groups 
the permitted 30 per cent 
practically all of the lamps 
average of the whole group 
exceeded the rated and allowable 
value of watts per candlepower. It 
to be Table I, that 
the manufacturer more skill- 
ful or conscientious in keeping close 
to the rated wattage of the lamps than 
in keeping close to their rated watts- 
per-candle. This may due to the 
fact that wattage may be more easily 
and accurately measured than 
candlepower, or it may be due to the 
fact that the ordinary lamp consumer 
more and to get 
along with than* the central station. 
Perhaps it were well to mention at 


hgures, 


size. 


ciencies went 
October 1, 


efficiency 


as 
date 
per we 
not only 
but 
and 


test 


the 
is 
from 
much 


noted also, 


1S 


be 


more 


is careless easier 


this point the matter of breakage. 
Just one-third of the K group of sam- 
ples (8 lamps), were’ broken in 
handling before any reading could be 
taken on them—filaments either found 
broken in the original cartons, or 


broken in course of ordinary handling 
preparatory to test. This might indi- 
cate careless handling were it not for 
the fact that six groups (C, B, E, F, 
W. X.), weathered exactly the same 
handling without any breakage among 
the 24 samples, and four groups (H, U, 
V. N), showed only one breakage out of 
each 24 samples. 

Table II we have reduced to a 
percentage basis the data of Table I. 
To understand the full significance of 
table we should note that the 
standard specifications permit not 
more than 30 per cent of the standard 
sample quantity to be more than 15 
cent above or below rated wat- 
‘age, or more than 8 per cent above 
or below rated watts-per-candle. To 
be sure, these particular samples were 


In 


this 


per 








TABLE IV.—PRESSURE RECORD. 
Average 
Actual Hours Burning. Voltage During 

Interval. Total. Interval. 
53. 53. 107.8 
48. 108.0 
51.5 5 108.0 
20, 5 110.0 
24. 5 110.0 
70. 5.5 110.0 
66. 5 109.4 
51. 5 109.4 
78. 5 109.4 
46. 5 109.2 
48. 5.5 110.0 
76. 5 110.8 
85. 6 111.25 
102.5 3 112.15 
96. 113.0 
9T 114.16 
92 114.65 
115. 116.44 
95 116.8 
90.5 1404.5 119.22 

97. 1501.5 119. 

97 1598.5 119.85 
91. 1689.5 120.2 
112. 1801.5 119.66 
120. 1920.5 119.5 
123. 2043.5 119.5 
not selected in the exact manner 
prescribed for standard samples—but 


they were selected more nearly as the 
the ordinary consumer would make 
purchases. Notice from Table II that 
in several groups (C, B, E, W, N, H, 
U) these standard limits for watts- 
per-candle are exceeded, while in only 
(U) are the wattage lim- 
exceeded. Notice also that one 
group (K), which was of such poor 
quality that one-third of all the fila- 
ments were broken before test could 
be made, and which will subsequently 
appear to have presented a_ very 
poor economic performance, actually 
proved to be one of the most uniform- 


one group 


its 


1S 


ly rated groups. In this there a 
caution not to judge too much con- 
cerning the quality of a lamp from 
the uniformity of its ratings. 

We are now up to the life test.° 
From each group of 24 samples, nine 


were selected to be operated contin- 
uously at or near rated voltage until 
they should fail. These nine included 
the three having the highest values of 
watts-per-candle, the three having 
lowest values of watts-per-candle and 
the three whose watts-per-candle val- 
ues were nearest to the average for 
the entire group of 24. At intervals 
of from 24 to 50 hours at the beginning, 
and of 70 to 120 hours near the end 
of the tests, each lamp was taken out 
of the life-test rack (where it had 
been burning in a vertical position), 
was placed in the rotator and meas- 





ured for mean horizontal candlepower 
and for amperes consumption at ex- 
actly rated voltage. 

Table III is arranged to show the 
range of operating efficiency for the 
lamps participating in this life test. In 
this and succeeding tables the oper- 
ating efficiency is taken to mean the 
total watt-hours consumed divided by 
the total candle-hours delivered dur- 
ing the entire life of the lamp, and 
not merely the initial watts-per-candle 
as measured at a given moment. On 
acount of the voltage variations on the 


circuit there is in some cases a con- 
siderable difference between these 
two efficiency values for the same 


lamp, particularly in the case of those 
which weathered the high-voltage 
periods encountered near the end of 
the test. (See Table IV.) The “last 
readings” in Table III refer to those 
just preceding destruction of the lamp, 
as all lamps were tested to complete 
failure of the filament. The lamp may 
have burned quite a few hours after 
this “last reading.” 

Several facts are worth noting from 
Table III. The most significant 
that practically all of the lamps hav- 
ing highest operating efficiency, or 
highest initial watts-per-candle, had 
their filaments broken and welded 
(sometimes on several ocasions and in 
different places) before they finally 
failed, while most of the low-efficiency 
lamps jogged along without breakage 
until the filaments burned through, at 
which time they were beyond resiisci- 
tation. In computing the economic 
performance of the lamps this short- 
circuiting action was not considered 
to terminate the useful life of the 
lamp, but the candle-hours and watt- 
hours continued to count until the 
lamp absolutely refused to work, as 
this was considered to be the treat- 
ment it would receive from the or- 
dinary consumer. The _ short-circuit- 
ing of these high-efficiency lamps was 
not due to carelessness, because fre- 
quently it would happen while nobody 
was near the lamp, and because all 
lamps were treated exactly alike. 


is 


As long as the life test was in 
progress, a permanent record was 
made by a calibrated curve-drawing 
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TABLE V.—LIFE. TEST TO DESTRUCTION. 
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aight Energy 
Watts Watt-hours Output— Input— 
per per Average Average Total Life, in Hours. 
Candle. Candle- Total Total 
Initial hour, Candle-hours Watt-hours Actual, as Tested. Reduced to Rated Volts. 
Group. Average. Average. per Lamp. per Lamp. Maximum. Minimum. Average. Maximum. Minimum. Average. 
PP ccscasevthosons 0.951 1.032 14,774 15,242 757 621 688 750 601 673 
: rere ree 1.069 1.106 18,958 20,973 1,269 376 940 1,653 341 1,069 
© sicsavsieaciean 1.090 1.060 19,597 20,765 990 703 863 1,647 908 1,302 
ee ee ree 1.128 1.127 16,509 18,390 2,047 151 872 4,071 115 1,129 
RB cehacenetabeten 1.161 1.173 21,202 24,870 1,634 907 1,148 2,778 $62 1,466 
i <ccdesescesoes 1.180 1.116 28,910 32,263 1,695 923 1,431 2,963 984 2,166 
W cvanvééenntiene 1.254 1.145 22,716 26,020 1,605 366 1,136 2,850 330 1,552 
WF icin cknteaiaee 1.311 1.161 6,014 6,982 819 56 361 837 46 338 
— errr er 1.386 1.238 11,603 14,367 975 99 643 1,075 81 659 
ME  accéecanweneeen 1.436 1.320 14,097 18,603 1,600 53 794 2,657 43 951 
ST scavestonstenes 1.419 1.216 11,637 14,153 819 223 477 837 188 450 
VF cccctéuceastawas 1.524 1.200 20,367 24,446 1,560 828 1,061 2,503 850 1,288 
Notes: Each group contained 9 lamps except *I, which contained only 8. 
All lamps were tested on a commercial circuit (varying voltage), alternating current. 
Average initial watts per candle applies only to lamps in the life test. 
voltmeter. At suitable intervals the N brand. Note that although the N, economic values for the various group 

oltage was averaged. (See Table H, K and U brands operated at com- averages. To obtain the figure of to- 


V. From this average expressed as 
percentage of the rated voltage of 
lamps, from the candlepower and 


vattage of the lamp, as measured at 


ted voltage, during the interval, and 
om the published curves and for- 

ulas exhibiting relationship between 
atts candlepower and volts, as 
developed by average experience, the 
watt-hours of electrical energy 
consumed and the total candle-hours 
of light delivered by each lamp during 
was calculated. These 
values integrated over succes- 
sive intervals, and thereby the values 
total watt-hours and total candle- 
hours for the entire life of each indi- 
vidual lamp were obtained. The total 
watt-hours or candle-hours for all the 
lamps of a group, divided by the num- 
ber of lamps in the group, yielded the 
average values of total energy input 
and total light output which appear in 
Table V. From the actual total life, 
as measured under the test conditions, 
the probable life at rated voltage was 
estimated by following the method out- 
lined using the relations be- 
tween life and voltage, as given in the 


or 


total 


each interval 


were 


of 


above, 


“American Handbook for Electrical 
Engineers,” published in October, 
1914, 

From Table V note that in general 


the lamps operating at the lower eff- 
ciences or higher watts-per-candle are 
those which have the longer life, and 
deliver the greater output of candle- 
This seems to be true as we 
go down the list until we get to the 


hours. 


paratively low efficiencies (high values 
of watt-hours per candle-hour), their 
average life was short. This may be 
taken as conclusive evidence of in- 
ferior quality in these lamps. Group 
V seems to be better than N, H, K or 
U, although it is clearly not in the 
same class with the first seven 
groups, because its fairly long life is 
obtained at a considerable sacrifice of 
efficiency. 

The maximum and minimum life 
values given in Table V.are interest- 
ing, particularly when considered in 
the light of Table IV, from which we 
may see in many cases the particular 


voltage conditions under which the 
lamps failed. Note that in group K, 
which exhibited great uniformity of 


rating, we find the shortest life of all, 
as well as one of the longest lives. 
Note also that the short average life 
of group F cannot be excused on the 
basis of protracted period of ab- 
normally high voltage, because Table 
IV shows that up to the time when 
the last lamp of group F failed the av- 
erage voltage had not exceeded 112. In 
fact, detailed examination of the rec- 
ord covering burn-outs in group F 
shows a peak voltage of 117, which per- 
sisted for less than two hours. It is 
fairly evident, therefore, that the great- 
er responsibility for the short average 
life of group F rests upon the manu- 
facturer, who had pushed his efficien- 
cies up to the very limit permitted by 
the standard specifications. 


In Table VII are presented the 


tal candle-hours for one cent expend- 
iture, we divide total candle-hours out- 
put of lamp by total money expended. 
In these calculations we have assumed 
that the total’cost consists of only two 
items—cost of lamp renewals and cost 
of energy consumed. Certainly these 
two are the largest items of cost, be- 
side which all other items are insig- 
nificant. It is the common practice of 
lamp manufacturers to consider only 
these two items of cost in their pub- 
lications concerning economic  per- 
formance of lamps. It may be argued 
that we have neglected to consider the 
fixed costs, such as interest and de- 
preciation, labor or cleaning; or the 
variation of charges for accidental 
breakage or stealing of lamps, due to 
change of life; or the decrease of ob- 
solescence charge against each lamp 
as the average life is lowered. Even 
where the propriety of such charges 
is not open to serious dispute, their 
value is either indeterminate or insig- 
nificant. 

The total cost of energy for a lamp 
depends directly upon the average cost 
of one kilowatt-hour, and this unit 
cost varies widely with conditions. A 
value of 11 cents has been assumed to 
be about the highest ordinarily en- 
countered, even for residential light- 
ing. A value of 3 cents has been as- 
sumed to be about the lowest enjoyed 
by any consumer, even an _ isolated 
plant where the exhaust steam is a 
useful by-product. A value of 7 cents 
has been assumed as a_ probable 


TABLE VI.—RANGE OF ECONOMIC VALUES IN EACH GROUP OF LAMPS. 


Performance of Lamp Operating at Highest Average 
Efficiency in the Group. 


Candle-hours for 
One Cent with 


Energy at Rate of Watt- 

Watt- Initial 3 Cents 11 Cents hours 
hours per Watts per er per 

Lamp Candle- Watt- Candle- per kilowatt- kilowatt-Candle- Watt- Candle- 
Group. Number. hours. hours. hour. Candle. hour. hour. hours. hours. hour. 
ee 197 15722 15371 0.977 0.910 235.3 82.9 15128 16410 1.085 
: oe 241 8767 8746 0.997 1.08 186.8 75.0 21465 25121 1.171 
_ err 604 16481 7136 1.040 1.083 232.4 79.2 21964 2387: 1.087 
SS an nabetice 19 2720 2118 0.778 1.00 100.4 61.8 35367 44671 1.264 
Seer 110 21637 23077 1.065 1.07 240.8 78.8 26773 35100 1.312 
__— 170 16662 17957 1.077 1.22 223.3 76.4 24455 27728 1.135 
, ee 236 8477 8822 1.040 1.20 179.5 72.0 32094 37780 1.176 
i. weaken 129 2277 2487 1.092 1.29 84.3 48.5 14821 17915 1.210 
ee 46 16725 19035 1.13 1.68 218.3 73.0 10733 14783 1.378 
K .148 16512 20810 1.260 1.43 205.3 66.9 15270 21212 1.390 
Sy . deaens 64 5009 5313 1.060 1.22 141.5 64.3 6231 8272 1.327 
_ Sree 73 18272 21046 1.152 1.50 221.2 72.8 16237 19328 1.264 


Performance of Lamp Operating 
at Lowest Average Efficiency in the Group. 


Variation 
of Candle-hours 
for One Cent, 
in per cent 
of Average 


Candle-hours 
for 1 Cent with 
Energy at Rate of 


3 Cents 11 Cents for Group. 
Initial per per Energy Energy 
Watts Kilo- Kilo- at at 
per watt- watt- Lamp 3-cent 1l1-cent 
Candle. hour. hour. Number. Rate. Rate. 
0.919 216.4 75.2 209 8.5 9.8 
1.12 223.4 72.3 251 16.1 3.6 
1.115 241.0 77.8 610 3.6 1.8 
1.44 228.6 69.0 24 59.6 9.8 
1.17 212.3 65.8 108 12.8 18.1 
1.13 235.4 75.1 177 4.9 1.7 
1.26 239.5 73.4 237 26.1 1.9 
1.44 202. 68.4 140 79.4 31.8 
1.57 168.2 58.9 26 27.0 21.6 
1.43 187.0 60.7 152 9.6 9.8 
1.56 140.6 56.4 52 0.5 11.9 
1.59 209.5 70.0 75 5.3 4.0 
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TABLE VIL. 


ELECTRICAL 





ECONOMIC RESULTS OF LIFE TEST. 


Total Cost of Energy 


Net Price 


during actual life 


Candle-hours 


of One as tested, with average for one cent, with 
Lamp ~ rate per kilowatt-hour energy at average rate of 
Group (cents). 3 cents. 7 cents. 11 cents. 3 cents. 7 cents. 11 cents. 
- « 20.7 45.7 106.7 B7.7 222.5 116.0 78. 
x 20.7 62.9 226.8 113.2 75.5 
*I 19.5 62.3 239.5 118.9 79.0 
Cc 20.7 55.2 215.0 109.2 73.1 
mM « 20.7 74.6 222.5 108.8 72.0 
E 20.7 96.8 246.0 117.2 77.0 
Ww 20.7 78.1 230.0 112.0 74.0 
ms 19.5 20.9 148.8 88.0 62.5 
H 19.5 3.1 185.4 96.7 65.4 
K 18.0 55.8 191.0 95.1 63.3 
U 19.5 42.5 187.7 98.2 66.4 
V 19.5 73.3 219.6 106.9 70.6 





and 


for all classes 
The unit price of 
lamps is from quotations based on a 
contract for $5,000 worth of lamps per 
year, this being the amount estimated 
to by the purchasing 
agents for whom this test was made. 
Notice Table VII that when 


energy costs 3 cents per unit the lamp 


weighted average 


sizes of consumers. 


be required 


in 


having the highest economic value 
(246 candle-hours for one cent) is not 
the lamp which operated at highest 
efficiency, but is the lamp which gave 
the largest life with reasonable effi- 
ciency. When energy costs 11 cents 
per unit the most economical lamp 
(group F, 78.4 candle-hours for one 


cent) is the one which operates at the 
highest efficiency here represented. As 
the of energy becomes less the 
economic leadership of the longest- 
life (E) becomes greater, and 
as the cost of energy becomes greater 
the economic leadership of the highest 
group (F) more 
For the energy 
price of 7 cents, the greatest economic 


cost 


group 


efficiency becomes 


pronounced. average 


value pertains to group E, which had 


an average initial efficiency of 1.180 


TABLE VIIL.—EFFECTS OF FAILURE TO SELECT THE MOST 





watts-per-candle and an average oper- 
ating efficiency of 1.116 watts-per- 
candle during the life test. If curves 
be drawn from these economic per- 
formance data, it becomes clearly evi- 
dent that: 

(a) There is a fairly definite watts- 
per-candle value at which the number 
of candle-hours obtained for one cent 
is a maximum. 

(6) This value of watts-per-candle 
becomes less as the unit cost of energy 
increases. 


(c) For-an average unit cost of 7 
cents for energy, lamps should be 
chosen or rated so as to operate at 
about 1.12 to 1.05 watts-per-candle. 


For an average unit cost of 3 cents for 
energy, lamps should be chosen or 
rated so as to operate at about 1.12 to 
1.15 watts-per-candle. In any event, a 
specific consumption low as 0.95 
watts-per-candle seems to be unjust- 
ifiable from the viewpoint of the con- 
sumer, except in cases where the high- 
est rates are paid for electrical energy. 

Caution should be observed in basing 
generalizations upon these results, or 
upon the results of any other single 


as 
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test of a limited number of lamps. 
Only lamps of the 25-watt size par- 
ticipated in this test, whereas the most 
usual size of tungsten lamp is 40 watts. 
A 40-watt lamp would cost about the 
same as a 25-watt lamp, while its rated 
efficiency would be higher and its life 
is very likely to be longer. However, 
the proper rated efficiency and the lim- 
iting efficiency for the 40-watt lamp, or 
for any other size, should be fixed by 
the same considerations that are out- 
lined above. 

It is interesting to note that these 
economic coefficients were computed 
for typical individual lamps at succes- 
sive stages of their lives, to determine 
whether there is a “smashing point” 
short of the actual ultimate life, at 
which it is cheaper to throw away an 
operative lamp than to retain it in 
service. No such point could be de- 
termined; the value of candle-hours 
delivered for one cent increased up to 
the point of failure. 

It is also to be noted here that 
groups F, X, C, B, E and W are of the 
familiar Mazda brands of lamps, while 
groups I, N, H, K, U and V are “in- 
dependents.” Most of the independents 
here represented seem to be of such 
poor quality that they act as gleaners 
rather than as real competitors of the 
Mazda lamps. There are, however, 
evidently, at least one or two inde- 
pendents which are, in respect of qual- 
ity and economy, real competitors of 
the Mazda lamps. In the estimation 
of the writer, the public should encour- 
age such good independents as groups 
V and I, if only to serve as regulators 


ECONOMICAL LAMP. 


All figures in this table are based on equal quantity of light produced, namely 1000 million candle-hours. 


Average 

Rate for 

Energy, 
Distinguishing Cents Brand 


Loss to Consumer, by Failure 


to Select Most Economical Lamp. 
Per Cent 
of Total 


Per 
Cent of 


Change of Sales in 


Cost of Cost by Most Comparison with Most Economical Lamp. 


Characteristic per of Cost, in Dollars, of Lamps Econom- Energy. Lamps. 

of Lamp. hour. Lamp. Lamps. Energy. Total Dollars. Used. ical Lamp. Dollars. Per Cent. Dollars. Per Cent. 
Most economical 

and most ef- 

ficient . ioe F 14020 113580 127600 
Longest life and 

greatest out- 

put of light...11 E 7150 122650 129800 2200 30.8 1.7 + 9070 + 8.0 —6870 —-49.0 
Lowest-priced 

lamp chicncnelll K 12780 145220 158000 30400 238.0 23.8 +31640 +21.8 —1240 — 8.8 
Most economi- 

cal, longest 

life, and great- 

est output of 

Farrar 3 oY 7150 33480 40630 nad baa ones see - pees stee 
Most efficient... 3 F 14010 30940 44950 44950 30.8 10.6 —2540 — 7.6 +6860 +96.0 
Lowest-priced 

SE sevceeuse O K 2780 39600 52380 11750 92.0 28.9 + 6120 +18.3 +5630 +78.7 

TABLE IX.—EFFECTS OF FAILURE TO SELECT MOST ECONOMICAL LAMP. 
All figures in this table are based on equal quantity of energy consumed, namely 625,000 kilowatt-hours delivered to 25,000 25-watt 


lamps operated for 1000 hours. 


Change of Cost Amount 
to Consumer by Failure of Light 
Average to Select Most Economical Lamp. Received 
Rate for Per by Con- 
Energy, Per Cent of sumer, in Change of Sales 
Cents Cent of Total Cost Millions of Lamps in Com- 
per Kilo- Cost of by Most of parison with Most 
Distinguishing watt- Brand of Cost, in Dollars, of Lamps Econom- Candle- Economical Lamp. 
Characteristic of Lamp. hour. Lamp. Lamps. Energy. Total. Dollars. Used. ical Lamp. hours. Dollars. Per Cent. 
Most economical and most 
Cr 11 F 8490 68750 77240 606 
Longest life and greatest 
output of light........... 11 E 4010 68750 72760 —4480 —111.8 —58.0 560 —4480 — 52.8 
Lowest-priced lamp....... 11 K 6045 68750 74795 —2445 — 40.4 — 3.2 473 —2445 — 28.8 
Most economical, longest 
life, and greatest output 
<< eee 3 E 4010 18750 22760 rer _ 560 —. «tee 
Most OfBclent...ccccccccess 3 F 8490 18750 27240 +4480 + 52.8 +19.7 606 +4480 +111.8 
Lowest-priced lamp........ 3 K 6045 18750 24795 +2035 + 33.7 + 8.9 473 +2035 + 50.8 
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of the business or as good impulses 
for the powerful majority. 

Although groups H and I came 
from the same factory their efficien- 
life performance, and economic 
values are entirely different. The 
writer believes that this is because the 
lamps of group I were carefully se- 
lected with knowledge that they were 
to be tested, while group H was pur- 
chased without such knowledge on the 
part of the manufacturer. The manu- 
facturer professes that he had to use 
inferior tungsten wire in group H, be- 
cause of interference with his regular 
supply on account of war. Reference 
to the tables shows that group I was 
in all respects more uniform than 
group H—as to rating, selection, life 
and economic performance. Although 
group H operated at much lower effi- 
ciency than group I, its average life 
was only half as long. Naturally, 
therefore, there is a tremendous differ- 
ence in their economic values as ex- 
hibited in Table VII. Comparing 
groups W and X, which also were 
both from one factory, we find indi- 
cations of much greater uniformity in 
the product. In this case a decrease 
of about 0.04 watt-per-candle in the 
averaged specific consumption caused 
a decrease of 33 per cent in the total 
average life. Of these two groups, 
again, the one which has the higher 
efficiency is at disadvantage when the 
rate for energy is low, and at advan- 
tage when the rate for energy is high. 
Table VI is given to indicate the range 
of economic values exhibited by each 
group. 

Perhaps the gist of the whole matter 
is presented in more practical fashion 
in Tables VIII and IX than in any of 
those preceding. The natural tend- 
ency would be for the purchaser to 
consider that the percentage he would 
save or lose by choosing one lamp 
rather than another depended upon the 
list price of the lamp and the percent- 
age discount offered. The purpose of 
Table VIII and IX is to show him that 
it bears a very remote and almost 
negligible relation to the unit price of 
lamps, and that it is likely to be enor- 
mously greater than the mere differ- 
ence in percentage discounts, or the 
difference in net prices of lamps. 

A purchaser having a fairly credit- 
able knowledge of the subject might 
be expected to cast his choice among 
the lamps having some distinguishing 
characteristics, as follows: 


cies, 


(a) The most economical lamp. 

(6) The lamp having longest life. 

(c) The lamp having highest effi- 
ciency. 


(d) The cheapest or lowest-priced 
lamp. 

Although these characteristics are 
arranged in the order of their relative 
importance under ordinary conditions, 
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it is likely that (a) would be the last to 
occur to the ordinary purchaser, and 
that either (d) or (b) would be the 
first considered. 

Table VIII is founded on the most 
reasonably and just basis, namely, 
equal quantity of light delivered in all 
The calculations are made on 
each of the extreme values assumed 
for the average kilowatt-hour. It ap- 
pears that if energy costs about 11 
cents per unit, the most economical 
lamp is also the most efficient (F). 
If instead of this we select the lamp 
(E), which gives longest life and 
greatest average number of candle- 
hours, and which costs exactly the 
same per lamp as (F), we should ac- 
tually spend $2,200 more for each thou- 
sand million candle-hours consumed. 
This loss amounts to nearly 31 per 
cent of the cost of the lamps them- 
selves, and nearly 2 per cent of the 
price for which the same quantity of 
light could be obtained through the 
most economical lamp. If we examine 
the individual interests of the central 
station and of the lamp manufacturer 
who co-operate to serve the consumer, 
we find that the central station in- 
creases its sales by 8.0 per cent, or 
$9,070, and the lamp manufacttrer de- 
creases his sales by 49 per cent, or 
$6,870, when the consumer purchases 
the lamp having the longest life, in- 
stead of the one showing the greatest 
economy. 

If the customer were so short-sight- 
ed as to be deceived merely by a re- 
duction of about 10 per cent in the unit 
price of lamps, and were to buy the 
lowest-priced lamp with energy at 11 
cents per kilowatt-hour, Table VIII 
shows that the total cost of the same 
quantity of light would be increased 
by $30,400, which is nearly 2.5 times 
as great as the cost of all the lamps 
used, and is nearly 25 per cent of the 
total amount for which this amount of 
light might be purchased by the great- 
est economy. The central station 
would thereby benefit to the extent of 
an increase of $31,640, or 21.8 per cent 
in its energy sales, while the lamp 
manufacturer would sell $1,240, or 8.8 
per cent Jess of lamps than he would if 
the most economical lamps were se- 
lected. 

The reader can easily interpret for 
himself the remainder of Table VIII. 
It is significant that under no circum- 
stances here arising is it wise to pur- 
chase the lowest-priced lamp; any cus- 
tomer who keeps his attention concen- 
trated on the unit price of lamps is 
oblivious. to losses at the coal pile 
which are enormously greater than any 
saving which can possibly be achieved 
by lowering the unit price of lamps. 

Table IX is similar to Table VIII in 
form, but it illustrates the gain or loss 
to customer, to central station and to 


cases. 
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lamp manufacturer, due to selection of 
some other than the most economical 
lamps, when the conditions are adjust- 
ed so that an equal quantity of energy 
is consumed in all cases. Although 
this case is not as reasonable and prop- 
er as that represented in Table VIII, 
it is probably more commonly met un- 
der the ordinary system of rating 
lamps according to wattage. It is plain 
that if the consumer designed his wat- 
tages per socket in accordance with the 
rated efficiency and candlepower per 
lamp, as found from the bulletin of a 
good or a large manufacturer (E or 
F), and then accepted the lowest bid 
for lamps (K), he would decrease the 
total cost of service slightly (about 3.2 
per cent) and he would reduce the total 
amount paid for lamps by about 28.8 
per cent of what he would have to pay 
for the most économical lamps; but he 
would get an amount of light which 
would be grossly inadequate, being, in 
fact, only 78 per cent of what he had 
found to be necessary and had calcu- 
lated to receive. The most economical 
lamp, in point of service received per 
unit of total cost, is still the F lamp 
when energy costs 11 cents per kilo- 
watt-hour and is still the E lamp when 
energy is as low as 3 cents per kilo- 
watt-hour. 


— 
><- > 





American Tools and Electrical 
Supplies for Russia. 

United States Consul General John 
H. Snodgrass, of Moscow, reports that 
American manufacturers of metal goods 
are much interested in the conditions of 
manufacture of tools most used in Rus- 
sia. They are collecting information on 
the Russian markets, on the basis of 
which they will start manufacturing 
such articles for Russia. 

It appears that American electric 
works are in a position to make very 
favorable propositions in electrical sup- 
plies, of which there is a great scarcity 
on the Russian market. The only diffi- 
culty consists in the size of the order, 
the minimum stated by the American 
manufacturers being so large that the 
Russian purchasers are unable to dis- 
tribute the amount. 

SS 
Virginia Coal. 

The production of coal in Virginia 
in 1914 was 7,959,535 short tons, valued 
at $8,032,448. This was 868,533 tons 
less than in 1913, with a decline in 
value of $920,205, yet the output was 
greater than in any year previous to 
1913. 

The New England Power Company 
of Maine and the Connecticut River 
Power Company of Maine have been 
consolidated into the New England 
Power Company, a voluntary associa- 
tion capitalized at $8,370,000. 

















































































1208 


Engineers’ Report on Milwaukee 


Street Lighting. 


The firm of Vaughn, Meyer and 
Sweet, consulting engineers, has been 
making during the past year a survey 
for the purpose of recommending a 
system of street lighting for the city of 
Milwaukee, Wis. As a result of this 
study a report has been made to the 
: the and a 


recommendations 


Council during week 
summary of the 


made in this report is given herewith. 


City 


The report recommends as the prin- 
for street lighting the gas- 
with 


cipal unit 
filled 
globes of the prismatic-refractor type. 
The 


one which has been designed especially 


tungsten lamp, equipped 


type of fixture recommended is 


for the purpose by the engineers. Gas 


lamps utilizing a mantle are recom- 


mended for supplementary use where 
such lamps can be provided in suitable 
sizes 

such 


Posts are recommended of 


types as to give a mounting height of 


30 feet above the street surface in the 


main business district and upon certain 
specified boulevards, 22.5 feet for busi- 
districts other than the main busi- 
the 
15 feet on certain 
boulevards residence 
blocks feet 


at certain squares and open places, in- 


ness 


ness district: 22.5 at intersections 
of residence streets; 
and on long 
between intersections: 45 
intersections of some of 
streets. 


street-lighting 


cluding the 
the 
Entirely 


principal 
new circuits 
are recommended, the routing of which 
is specified. 

It is that 
transformers 

that a 
the 


regulator 


recommended lamps be 


with ad- 


failure 


provided with 


justable taps so lamp 


will not interrupt circuit and no 


constant-current will be re- 


quired. Self-winding time switches 
are recommended for turning current 
on and off, these to be located at the 
points where feeder circuits connect to 
the street-lighting circuits. 

The 
that approximately 8,500 lamps be in- 


system recommended provides 


stalled within the next 2.5 For 
the 


lamps 


years. 
additional 
made as 


latter installation of 
recommendations 
and 


Renewal of electric lamps is recom- 


are 
to locations order. 

mended not only when burnt out, but 
when the light drops to 80 per cent 
the 
gas lamps the light emitted should not 
the 


of the initial value. In case of 


drop below 70 per cent of initial 


value, such initial value being 10 per 
cent higher than that of the equivalent 
electric lamp. Cleaning at least once 


a month is recommended and also 
painting of the posts every two years. 
Except for mounting heights of 45 feet, 
recommended that an extensible 


used for renewal 


it is 
platform wagon be 
and maintenance work. For the lamps 


mounted 45 feet above the ground pro- 
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visions should be made for lowering 
the lamp. 

Ownership of the system by the city 
is recommended. If immediate owner- 
ship is not adopted, the contract 
should provide for title by the city at 
the end of the contract period. In- 
stallation of the system should begin 
at once and be carried to completion 
as soon as funds will permit. The in- 
stallation should be complete before 
the end of 1917. Where new paving 
is under way in streets, underground 
be laid at The 
new put in opera- 
tion first of all in districts where pres- 


circuits should once. 


system should be 
ent street lighting is especially inade- 
the and 
southwest portions of the city. The 
maintenance of the should be 
provided for by the city in the case of 
the electric equipment. For the gas 
lamps, maintenance by the utility com- 
pany, providing service is recommend- 
ed, with adequate the 


quate, notably in northwest 


system 


inspection by 
city. 

To carry out these recommendations 
a division of street lighting should be 
created as part of the Department of 
Public Works for supervision and in- 
spection, but the actual work of main- 
should be by the 
Police and Fire Department. 
Purchase of the electrical energy on a 
basis is recommended, 
for the 
continued operation of existing street 
superseded. A 


tenance performed 


Alarm 


kilowatt-hour 


with a contractual provision 


lamps until these are 


contract period of five years is sug- 
gested. 

Control and regulation of street 
lighting by private individuals through 
legislative enactment is recommended. 

It is stated that the 


mended will give a greatly improved 


system recom- 
street-lighting service at a cost only 
slightly greater than that of Milwau- 
kee’s present system, but a cost below 
the average of other cities of the same 
size. 

ne ae 


Progress in Artificial Lighting. 
At the meeting of the Chicago Section, 
Illuminating Engineering Society, on the 


evening of June 22, an address was given 
by Edward L. Nichols, professor of phys- 
ics in Cornell University, on “Artificial 
Lighting in 1900 and 1915.” 

Professor Nichols 
main epochs in the development of arti- 
ficial lighting. One of these was the in- 
troduction of illuminating gas; the sec- 
the introduction of electric illum- 
inates; and the third the substitution for 
these and all other forms of illumination 
by incandescent carbon, of substances 
other than carbon, which in the main 
give selective emission. These include 
mantel gas burners; flame magnetite and 
mercury arc; tungsten filaments; and elec- 
vacuum tubes. This last epoch re- 


pointed out three 


ond 


tric 
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sulted in an advance in the case of both 
gas and electric lighting of about 10 to 1 
over the use of carbon. He advocated 
the entire replacement of illuminating gas 
by fuel gas, so that the use of gas mantels 
would become essential. He also pointed 
out the gain that would result in burning 
gas for power-generating purposes in 
place of coal. This would combine higher 
efficiency of utilization with a smokeless 
condition of our cities. 

Artificial daylight was considered by the 
speaker, who pointed that it was desir- 
able for certain industrial and commercial 
purposes, but not for general illumination. 
Lantern slides were utilized to show the 
contrast between artificial daylight, candle 
light, and the unchanged light from an 
electric arc. The effect of colored light 
upon colored objects was well illustrated 
by the use of lantern slides made by the 
three-color process. He considered the 
most important element in the proper ap- 
plication of artificial lighting to be in the 
esthetic training of those responsible for 
such installation. 

The paper was discussed by J. R. 
Cravath, Douglass E. Wood, M. G. Lloyd, 
F. A. Vaughn, J. B. Jackson, A. W. E. 
Hooper and Albert Scheible. 

Mr. Cravath referred to the necessity of 
shielding the eye from the excessive 
brightness of modern light sources and 
spoke of the proposed use of the name 
“lambert” for a new unit of brightness 
which is defined as that of a surface which 
emits one lumen per square centimeter in 
comformity to Lambert’s law. Mr. Wood 
stated that there is a demand for lighting 
units giving artificial daylight for certain 
particular purposes, but not for general 
use. Even stores, which need such units 
for proper matching of goods, do not 
seem to realize the necessity for them. 
Mr. Vaughn told of an installation made 
to permit correct matching of black hosi- 
ery. Mr. Jackson told of the necessity 
of excluding daylight from the new office 
building of the Commonwealth Edison 
Company through the former skylight. 
owing to the fact that the artificial illum- 
ination has been designed to give an am- 
ber tint. 

Dr. Lloyd reported on work which had 
been accomplished towards having in- 
struction in proper lighting introduced in 
the public schools. Addresses have been 
given by Messrs. Durgin and Cravath at 
the Flower Technical High School, which 
were very much appreciated. A motion 
was passed for the appointment of a com- 
mittee to recommend a plan for carrying 
on a much needed education of the public 
in the matter of correct lighting. 

se ae 
Texas Coal Output. 

The amount of coal produced in 
Texas in 1914 was 2,323,773 short tons, 
valued at the mines at $3,922,459. 

The coal production of the state is 
nearly evenly divided between lignite 
and bituminous coal. 
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Automatic Door Switch. 

The automatic door switch, known as 
type GE-273, is installed flush with the 
door jamb to control lights in cellars, 
closets, refrigerators and rooms where 
lights must be turned on and off very 
frequently or where lights are liable to 
be forgotten and left burning when not 
required. 

Two forms are manufactured by the 
General Electric Company. The mech- 
onism of one is so designed that the 
circuit is closed when the door is 
cpened, and the other type operates 
so as to close the circuit when the 


door is closed. Both are single-pole 


















































Automatic Door Switch. 


and are rated at 3 amperes, 250 volts 
and 6 amperes 125 volts. 

Metal door-switch boxes are fur- 
ished by various manufacturers to ac- 
commodate this switch. 


Hotpoint Electric Ovenette. 

The approach of the summer season 
emphasizes the value of electric cook- 
ing, on account of its great conven- 
ience and comfort. Since summer cook- 
ing involves the preparation of rela- 
tively light meals, this calls for liberal 
use of convenient electrical appliances, 
especially such as can be used on the 
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New Electrical and Mechanical 


Appliances 


dining-room table and connected di- 
rectly to the lighting circuit. 

To still further increase its variety 
of electric heating devices, particularly 
along the line suggested above, the 
Hotpoint Electric Heating Company, 
Ontario, Cal., has placed on the markct 
a device known as the Hotpoint Oven- 
ette. Strictly speaking, this is not an 
electrical appliance itself, because it 
contains no heating element. However, 
it is a very convenient auxiliary to the 
electric disk stove, especially those 
made by the company, and known as 
El Glostovo, which is of the glowing- 
coil type, and El Grilstovo, a combina- 
tion disk stove and grill, which was 
described in our issue of April 17, 1915. 

The ovenette is made of pressed steel 
heavily nickeled and highly polished. 
It is used by placing it directly over 
the glowing coils of either of the stoves 
mentioned, being entirely sealed when 





Ovenette and Grill Stove. 


closed to form an efficient chamber for 
baking and roasting. It is said that a 
pie or pan of biscuits can be baked in 
ten minutes in this manner. It will also 
roast meats, fowl and other food, and 
anything that can be contained within 
its capacity. The illustration herewith 
shows the ovenette ready to be placed 
upon the appliance known as El Gril- 
stovo. 
—— ——~ pee 


A New Commutating-Pole Direct- 
Current Motor. 


The use of commutating poles has 
given impetus to the further extension 
of uses for direct-current motors in 
service where severe sparking formerly 
was a serious limitation. A new type 
of motor making use of commutating 
poles has recently been placed on the 
market by the Eck Dynamo & Motor 
Company, Belleville, N. J. This ma- 
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chine embodies many features of the 
most advanced design, for which reason 
the manufacturer has termed it the 
“High-Grade” motor. 

The commutating poles are placed 
midway between the main field poles 
and carry the full armature current. In 
number they correspond to the number 
of main poles. The main field poles, 
as well as the commutating poles, are 
made of laminated steel assembled un- 
der pressure and then firmly riveted to- 
gether. The poles are provided with 
ventilating spaces, through which the 
current of cool air supplied by the self- 
ventilating fan passes freely. 

At the pulley end of the armature, 
opposite the commutator end, there is 
provided a series of vanes, which give 
positive ventilation, which results in 
low temperature rise while operating 
even under full load continuously. The 
armature is provided with self-alining 
and double-row ball bearings, which re- 


Eck Commutating-Pole Motor. 





duce the bearing friction to an insig- 
nificant value. The armature core is 
made of soft laminated sheet steel, of 
which every sheet is well japanned to 
reduce eddy currents to a minimum. 
Where the coils enter and leave the 
slots they are protected by fiber disks. 
The coils are firmly held in place in 
the slots by means of wedges, thus dis- 
pensing with band wires. The com- 
mutator construction embodies the re- 
sults of the long experience of this 
manufacturer in the construction of di- 
rect-current motors. The brushgear 
consists of radial carbon brushes with 
spiral springs providing adjustable pres- 
sure. Heavy braided copper leads carry 
the bulk of the current from the brushes 
so that the springs are not heated. 
These motors are made either of the 
open type, as shown, or of the semi- 
inclosed type, in which a grating cover 
is placed over the open spaces between 
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the arms of the commutator-end bear- 
The machines are highly 
By 
and 


ing brackets. 
efficient and noiseless in operation. 
careful balance of the electrical 
magnetic design hunting and hummi: 
are eliminated. These motors are made 
in sizes ranging from three to 40 horse- 
115, 230 and 550 volts. 
are of the 

series of 


power and for 
The 
speed but a 
speeds is available in the various sizes. 
—>~o-"— 


Steel Cable Grip. 


In erecting pole lines for overhead 


constant- 
different 


machines 


type, 


circuits, an important feature is proper 
guying the poles so as to 
alined 
the 


attention to 


and well job. 


that 


maintain a neat 


Since anything facilitates in- 


—— 


- 
(ZZ 
ry S 


ZZ» 


Fig. 1.—Fargo Steel Cable Grip. 
guys is conducive to 
careful 
durable and 


the 
and 


stallation of 
guying and 
attrac- 


more liberal 
therefore to 
tive construction, a brief description of 
cable grip specially de- 
installation guy 


more 
a new steel 


signed for on 


strands should be of interest. 


easy 


Fig. 1 is a close view of this grip and 


AZZ 


SSS ek” — 
_ Maas Sy. 
ESLLLZY) 


y OZ SS aaa. 
GSW 


Fig. 2.—Cross-Section of Cable Grip. 

shows its internal construction. 
From this it is clear that the body 
consists of two conical wedging shells 
united in one piece. This body is of 
very tough steel capable of withstand- 
ing many times the stress likely to be 
The more pull that 
the the 


~~ » 
Fig. 2 


ever imposed on it. 


comes on the guy, better is 


Fig. 3.—Method of Installing Cable Grip. 
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REVIEW AND WESTERN 
grip maintained by the wedging clamp. 

The method of installation is shown 
in Fig. 3. The end of the guy strand is 
passed through one side of the cable 
grip, wrapped around the pole or passed 
through the ring of an eye-bolt on the 
pole, and again brought through the 
cable grip, using the other side; the 
free end of the strand is twisted about 
times. By tightening the set 
screws of the cable grip it becomes 
ready to bear any strain. 

These cable grips are made in nine 
different sizes for guy strands ranging 
one-fourth inch to one inch in 
They are made by the Fargo 
Company, Poughkeep- 


a few 


from 
diameter. 
Manufacturing 
sie, N. Y. 
Cutler-Hammer Candelabra Switch 
Redesigned. 

The candelabra switch shown in the 
accompanying illustration has recently 
been redesigned to incorporate a num- 


a St 


Candelabra Switch. 


ber of improvements. Steel dowel pins 
are now employed to insure keeping 
the two parts of the porcelain body in 
perfect alinement under all circum- 
stances. The supporting spider at the 
bottom is also redesigned so that the 
switch is held firmly to the fixture. As 
before, three, four or five-inch stems 
can be furnished and the small indicat- 
ing push-buttons are made in lengths 
to be used with cups of various diam- 
eters. 

The neatness of this switch makes it 
well suited for fixtures of certain de- 
signs where pull chains or projecting 
keys detract from the simplicity or 
daintiness of outline. The maker of 
these switches is the Cutler-Hammer 
Manufacturing Company, Milwaukee, 
Wis. 
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New Electric Suction Sweeper. 
The outfit illustrated herewith, which 

was recently placed on the market by 

the. Pneuvac Company, Boston, Mass., 
is a combination electric carpet sweep- 
er and suction cleaner. 

It consists of the old-type carpet 
sweeper for gathering lint, threads, 
etc., over the top of which a vacuum 
cleaner is mounted. The nozzle of the 
vacuum cleaner precedes the carpet 
sweeper as it is pushed forward. 

The outfit is so constructed that the 
suction cleaner and carpet sweeper can 
be used together or separately, as de- 
A separate handle is provided 
be used 


sired. 
for the carpet sweeper to 
when the latter is operated separately. 
This gives a three-in-one machine, an 
erdinary carpet suction 
sweeper, or a combination of the two. 

The weight of the suction member is 
9.5 pounds and the carpet sweeper 
weighs 3 pounds. The machine is 
8.125 inches high. The case is con- 
structed of beautifully nickeled pressed 
steel, which makes the outfit very light 
in weight as well as attractive in ap- 


sweeper, or 


Combination Suction Cleaner and Carpet Sweeper. 


It also provides a smooth 
not catch 


pearance. 
inside surface which will 
cust. 

The suction cleaner has a 12-inch 
nozzle with adjustment for height and 
has an eight-bladed fan. The driving 
motor is supported above the sweeper 
in a horizontal position. 

Hose connection is made to the 
machine for cleaning draperies, cur- 
tains, etc., by pushing aside the sliding 
cap at the front of the machine and at- 
taching the hose coupling. 

seasinisipeasllgialaiaiapinninasi 
Welding Up Scrap Nickel Anodes. 

Some important experiments in the 
welding of nickel anodes by the oxy- 
acetylene process have just been con- 
cluded in the large plating department 
of the Prest-O-Lite Company, Incorpo- 
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rated, at its Indianapolis plant. As a 
result of these experiments and tests, 
worn nickel anodes which have previ- 
ously been scrapped and sold at less 
than half price are now being re- 
claimed at a saving of more than 100 
per cent. 

The anodes used by the Prest-O-Lite 
Company are castings of 90 per cent 
nickel, 8 per cent carbon and 2 per 


cent iron. They are elliptical bars ap- 


proximately 1.5 inches by 3.5 inches in 


cross-section and 30 mches long and 
weigh about 30 pounds. Their market 
value varies between 46 and 50 cents 
per pound. On the basis of the latter 
price, each 30-pound anode has a value 
of $15. 

By welding up old anodes which 
have been in the solution, and which 
have a junk value of between 22 and 
pound, the company is 


25 cents per 
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tion is about as follows: As the an- 
edes are eaten away by the solution 
they are turned over. to an oxy-acety- 
lene welder who “tacks” on scraps of 
old anodes by welding to increase the 
surface. One, two, three and sometimes 
four pieces of scrap are welded on, 
depending on the size and weight de- 
sired. 

The welding flame is also employed 
to remove the brass hooks which are 
used to support the anodes while in 
solution. Under the intense heat of 
the oxy-acetylene flame (approximate- 
ly 6,300 degrees Fahrenheit) the solder 
melts away rapidly, leaving a pure 
nickel bar which is later welded up. 

Thus, by the addition of from, say, 
* to 15 pounds or more of scrap nickel 
« brand new anode is manufactured at 
trifling cost and every bit of scrap is 
utilized without the loss of a single 
pound of metal. 

No flux is em- 








, 
er, 
piece 
a filling rod. 


ployed, as this has 
been found to be 
unnecessary. The 
pieces of scrap are 
simply melted on 
or “fused” togeth- 
using another 

of nickel as 








Scrap. Nickel Anodes, Before and After Welding. 


now converting its entire pile of scrap 
nickel into what are practically new 
anodes at a total cost for gas and labor 
of less than six cents per pound. This 
estimate is based on a recent test at 
Indianapolis in which 421 pounds of 
scrap anodes were welded up at the 
following costs: 
463 cu. ft. oxygen (at 2 cents) 
480 cu. ft. acetylene (at 2 cents). 

24 hours labor (at 25 cents) 

TD scncinsintpiatincineiiteigytadaenitiiaiininantinal $24.86 

In view of the fact that this test was 
made before any experience in the op- 
eration had been gained, it is probable 
that better results and greater savings 
may result from practice. 

The method of handling this opera- 


The welding process is a great ben- 
efit in obtaining perfect fusion, which 
is essential as all joints must have 
electrical conductivity equal to that of 
new anodes. 

Another advantage is the fact that no 
skill or experience in the art of oxy- 
acetylene welding is required to weld 
up scrap nickel anodes. Any workman 
with average intelligence can do the 
work without previous knowledge of 
the process. The apparatus required 
to do the work is inexpensive. 

Many previous attempts have been 
made to utilize scrap nickel anodes, the 
most common practice being to drill 
holes through several pieces and bind 
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them together by means of lead rivets. 
This method depends upon the contact 
of the wire or rivet and the piece of 
scrap to conduct the current and is 
therefore of uncertain value and in 
many cases a flat failure. If, for any 
reason, the contact is bad and offers 
too much resistance to the current, the 
metal might or might not dissolve. 
Therefore by using the welded anodes 
as much scrap may be used in a tub 
as is desired without any danger of 
cepleting the solution of metal. 

The welding process solves an im- 
portant problem in the nickel-plating 
industry as hundreds of tons of scrap 
nickel anodes can now be utilized at 
the same value as new anodes and at 
trifling cost. 

The Prest-O-Lite Company 
mates that more than a ton a year of 
scrap anodes can be used in its plating 
department. : 


esti- 





New Dry-Cell Electric Lanterns. 

The rapid increase in popularity of 
electric lanterns using standard dry 
cells has suggested the development of 
lighting outfits calculated to give still 
longer life and better service by using 
two cells instead of only one. Such a 
lantern is illustrated herewith. As is 
apparent from this view, this is a very 


New Two-Cell Electric Lantern. 


compact set. The outer case is made 
of rolled steel brass-plated and given a 
brush-brass finish, The lamp and 
projector combination is designed to 
give a powerful beam of light, and can 
be detached from the case; it is pro- 
vided with four feet of lamp cord, per- 
mitting placing of the projector at any 
desired point, if its position on the 
battery case should prove unsuitable. 
This flexibility permits use of the out- 
fit not only on a hand lantern, but also 
as a table, head, dash or motorcycle 
lamp. A_ three-volt high-efficiency 
tungsten lamp is used. In a test of 
this outfit it was possible to read one- 
half-inch print 1,000 feet away. 
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\nother type of lantern, in this case 
using a single standard size dry cell, 
The projector in this 
corresponds to the one described above 
from the case, 


is also shown. 


also 1s 


and detachable 
permitting use of the outfit in a variety 


New One-Cell Electric Lantern. 


\ metal strap on the back of 


ot ways 
the case permits carrying the battery 
on the belt, if the lamp is worn on the 
cap as a headlamp. The case is made 
of solid brass given a brush-brass fin- 
ish. In both of these models a screw 
switch is used; by screwing this in a 
continuous light is obtained. 

The two lanterns described are but 
of the line of so-called “Bright 
lanterns made by the Burchwell 
Pontiac 


part 
Eye” 
Manufacturing 
Bwilding, St. Louis, Mo. 


Company, 


Electric Interchangeable Show- 
Window Sign. 

An electrically lighted 
sign device has been invented and pat- 
James, of West Box- 


consists of a frame, 
letters, 


advertising 


ented by Owen 
Mass. It 


interchangeable 


ford, 
metal 
window 


with 
stretched across a show be- 
tween sashes, or erected on a standard 
at the back of the window. In the 
face of the frame are openings with 
stencil plates, a swinging frame with 
ground-glass plate mounted within just 
the Lamps are 


below plates, 


behind stencils. in- 
stalled the stencil the 
light being thrown into the space be- 
hind the ground glass by a reflector 
This 
equal diffusion of light within 
chamber and produces a uniform illu- 


them. gives an 


the 


located below 


mination of the sign lettering. 

The intended to 
printed strips of paper which are glued 
These 


device is replace 
to the inside of show windows. 
are expensive, and the glue is also a 
disfigurement to the glass. It is 
claimed the device will quickly pay its 
cost in the economies it effects. 
—_—__~-e—_—_ 


Brass-Wire Armored Cables for 


Motorcars and Motorboats. 

The Standard Underground Cable 
Company, Pitttsburgh, Pa. is now 
manufacturing a complete line of brass- 
lighting and 


wire-armored ignition, 


ELECTRICAL 
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starting cables for motorcars, motor- 
boats and other motor-driven convey- 
ances. This armor is in the form of a 
strong D-shaped ribbon wound closely 
over the cable, and is supplied in yel- 
low, antique or nickel-plated finishes. 
Galvanized-steel-wire armor is occa- 
sionally used, though of somewhat less 
durable construction. 

The insulation of 


cables consists of high-grade rubber, 


these armored 
varnished cambric, and waxed and var- 
nished braids. Other types have plain 
rubber insulation without braided cov- 


ering. The outer braid of the braided 


Brass-Armored Motorcar Cable. 


cables is saturated with multiple coats 
of special varnish, which gives it dur- 
ability, even when not further protect- 
cd by the brass-wire armor. 
ee ee 
High-Capacity. Outdoor Substation 
on High-Tension Line. 
Many high-tension transmission lines 
pass through districts in need of elec- 
tric central-station man- 
agers realize that under proper conditions 


service, and 


profitable loads can be secured. 
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From the standpoint of operation 
such service must not only prove 
profitable, but the type of outdoor sub- 
station must be such that it will meet 
the following conditions: 

(1) It must not 
eperation of the main lines. 
(2) Disturbances at 
caused by short-circuits, overloads or 

lightning, must be localized. 

(3) The substation cost per kilowat: 
must be low, so that the installation 
will return a profit. 

(4) All essential elements must be in 
plain that their 
can be noted without difficulty. 
The 


easily operated, and fireproof. 


interfere with the 


substations 


sight so conditions 


(5) installation must be safe, 

That these conditions can be met is 
evidenced by the large number of out- 
door substations now in service. 

A new form of high-capacity, self- 
contained, outdoor substation mant- 
iactured by the Delta-Star Electric 
Company, Chicago, IIl., is shown here- 
with. The design is such that as the 
aemand for current increases, larger 
transformers can be installed without 
any change, except increasing the fuse 
capacity. By means of suitable steps 
and the top platform rack, a lineman 
can easily, safely, and quickly inspec* 
the equipment, make adjustments, etc. 











Self-Contained Outdoor Steel-Tower Substation. 
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Synchronous Booster - Converter 
for Dayton Power & Light 
Company. 

The Dayton Power & Light Company, 
Dayton, O., in 1913 found it advisable 
to increase its converting capacity for 
supplying the direct-current three-wire 
system. This was done principally to in- 
sure its many customers in the center of 
the city being supplied with continuous 
service, owing to the fact that the sub- 
station equipment had been exposed to 
immersion at the time of the serious 
flood. The question of whether the new 
equipment should be a motor-generator or 
rotary converter was very carefully con- 
sidered by the company’s engineers, and 
the converter was finally decided upon, 
for the following reasons: Smaller con- 
version losses, less current required for 
starting, lighter weight, less floor space. 

The accompanying illustration shows 
the new equipment, which was purchased 
from the Westinghouse Electric & Manu- 
facturing Company, and consists of a 
1,000-kilowatt, 250-volt, six-phase, 60- 
cycle, synchronous booster-converter, op- 
erated from three 365-kilovolt-ampere, 
single-phase transformers with primaries 
arranged for 13,200, 6,600 or 2,200 volts. 
\t the present time, this unit is operated 
from a 2,200-volt substation bus, but the 
other voltages were provided to enable it 
to be operated at a higher voltage, which 
will be obtained later when other im- 
provements that are now contemplated 
will be completed. 

This equipment is arranged for both 
alternating-current and _ direct-current 
starting and requires less power for 
either method of starting than a 
synchronous motor-generator set of 
equal capacity. The operators all show 
a preference for the  booster-con- 


verter, as it has proved itself a 
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Electric Cranes for Ford Assembling Shops. 


very easy machine to handle, consequent- 
ly it is in operation a good portion of 
the time. The direct-current voltage can 
be varied at will from the switchboard 
by means of the smaller booster-field 
rheostat. 

This unit has been in operation for 
approximately 17 months, and is loaded 
daily up to approximately 4,400 amperes, 
which is a 10 per cent overload at the 
normal voltage. During one extreme 
condition this machine delivered 5,500 
amperes at 230 volts, for approximately 
15 minutes. This was due to a voltage 
disturbance, which caused the motor-gen- 
erator, with which the rotary was op- 
erating in parallel, to fall out of step and 
disconnect itself from the line. During 
December, 1914, the converter operated 








Synchronous Booster-Converter in Dayton Plant. 





normally 18 hours a day and the aver- 
age load-factor for the month, taken from 
the station operating log, proved to be 79 
per cent, ranging from a minimum of 70 
per cent to a maximum of 89 per cent 
daily. 

In every sense of the word, the booster- 
converter has met the exacting require- 
ments of central-station operation in a 
manner entirely satisfactory to the Day- 
ton Power & Light Company. 

There seems to be no logical reason for 
retaining a prejudice against 60-cycle 
converters, since the machines built to- 
day have eliminated the objectionable 
points that were characteristic of those 
of earlier design. This is certainly borne 
out by the operating results obtained in 
the Dayton mstallation and that of vari- 
ous companies using modern 60-cycle 
synchronous converters. 





Novel Use of Electric Cranes in 
Ford Assembling Shops. 

An unusual arrangement for the use 
of electric cranes has been made in the 
assembling shops of the Ford Motor 
Company in Cleveland, Cincinnati, 
Pittsburgh, Atlanta and Long Island 
City. The cost of handling material is 
always one of the points which works 
managements are striving to lower and 
the plant adopted by the Ford company 
affords good opportunities for efficiency. 
The cranes which will be used are 
shown as they were set up on the as- 
sembling floors before shipment. They 
will be used for unloading material re- 
ceived in bulk from freight cars lo- 
cated on the ground level and for con- 
veying this to the numerous floors in 
the building. Load platforms are placed 
on each floor in staggered location and 
below the crane runway, permitting 
material to be loaded or unloaded at 
any floor. 
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The cranes have a capacity of 50 tons 
hoist and tons on 
their auxiliary hoist with a total pos- 
lift of The main 
hoist has four ropes winding on to the 


on the main five 


sible over 86 feet. 
drums 8 feet apart and prevent twisting 
of the 

The 


a 40-horsepower 


ropes. 
will be operated by 
type CI alternating- 
current induction motor, which is a new 
Westinghouse de- 
signed for crane and hoist service. The 


main hoist 


motor especially 


bridge and trolley motors will be of 
the same type, of 11 and 5 horsepower, 
The cranes were made by 
the Cleveland Crane & Engineering 
Company, Wickliffe, O. 


joa 


respectively. 





Patented Third-Rail 
Insulator, 

The third-rail insulator illustrated here- 

known as the Ohio Com- 

It is held in position by 


New 


with is Brass 
pany’s type K. 
means of a bar-iron forging lagged to the 
tie. Across the bottom of the insulator 
recesses at each end to pro- 


The 


extended to provide a 


are slots, 
vide clearance for lag-screw heads 
forging may be 
support for a protection board, if so de- 
sired. A large number of these insula- 
tors have proved highly satisfactory on 
an important eastern road. 

This insulator is covered by the Roger 
No. 1,090,234, March 17, 


patent issued 


New Third-Rail Insulator. 

1914, half interest of which has been as- 
signed to Nathan Shute. The Ohio Brass 
Company, Mansfield, O., has entered inte 
a contract giving it exclusive manufac: 
turing and sales rights for the general 
third-rail 
factured under this patent. 


market upon insulators manu- 


i 


Excellent Performance of Pennsyl- 
vania Railroad’s Electric Loco- 
motives at New York Terminal. 

figures have 

just been given out concerning the per- 


Some very interesting 


formance of the electric locomotives 
used by the Pennsylvania Railroad on 
Manhattan operating 
trains through tunnels en- 


York City under Hudson 


the Division, 
passenger 
tering New 
River. 
These locomotives have been in use 
for nearly four and one-half years and 
the given below represent their 
performance during the period in a 


manner, 


data 


very striking 
They were designed to start and ac- 
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celerate a 550-ton train, in addition to 
the locomotive, on a _ 1.93-per-cent 
grade in tunnels, but in actual opera- 
850-ton trains frequently 
started this trains of 
14 all-steel 1,000 
tons are handled without difficulty. 


tion, are 


grade and 


weighing over 


on 
cars, 
Each locomotive in service 
over an inspection pit every 24 hours, 


passes 


when a running inspection of machin- 
made, similar to that given 
locomotives the pit, and 


ery is 
steam 
slight 
The average time required for this in- 
spection is “approximately ten minutes. 
After 3,000 run, the locomo- 
tives taken the shop for a 
periodic inspection, when 
apparatus is thoroughly 


over 


repairs made where necessary. 


miles 
are into 
general 
all electrical 
gone over, tested, cleaned and 


or 


neces- 


sary adjustments and renewals made 
to all electrical and mechanical parts. 
The locomotives 


for general repairs is governed by tire 


shipping of these 


locomotives 
112,000 miles 
before it turn the 
tires or do any general repair work. 


number of 
90,000 to 


necessary to 


and a 
run from 


wear, 
have 
was 


The general overhauling and repair- 
ing of these locomotives is done in one 
of the regular steam-locomotive repair 


shops. 
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truck and two pairs of driving wheels 
connected by siderods, the semi-units 
being permanently coupled together at 
the driving-wheel end. The locomotive 
frames, driving wheels, trucks and run- 
ning gear are similar in general charac- 
ter to the standard American type 
steam locomotive and the relation of 
the various working parts on the two 
semi-units is similar in location to two 
steam locomotives coupled back to 
back. 

Each semi-unit is equipped with a 
2,000-horsepower motor connected to 
the driving wheels through a system 
of parallel rods and cranks with an in- 
termediate shaft, and is fitted with unit 
switches, master controller, Westing- 
house automatic and straight air-brake 
apparatus, electric headlight, pneu- 
matically operated whistle, sand ap- 
paratus and other items of lesser im- 
portance. The locomotive equipment is 
so arranged that in the event of one mo- 
tor being cut out of service, the entire 
locomotive can be operated from the 
other cab with the remaining motor. 
The unit-switch control permits two or 
more locomotives to be coupled and all 
to be operated from either end of any 
cab. The semi-units are inter- 
changeable, and if any two semi-units 


one 
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Cross-Section and End Elevation of Third-Rail 


On November 28, 1914, these 33 lo- 
comotives had completed four years’ 
service, and during that period the 
mileage made and dentention record is 
as follows: 

Locomotive- miles : 3,974,746 
Total engine failures................ : 45 
Total minutes detention to trains. 
Locomotive-miles per detention 


Locomotive-miles per minute 
tention ; 


de- 
14,667 

During this period, 463,558 train 
movements were made, or an average 
of 1,300 movements per detention, due 
to engine failures. 

At Manhattan Transfer, where the 
change is made from steam to electric 
locomotive, on trains to and from the 
Pennsylvania station, the time allowed 
per schedule for making the change, 
including necessary testing of air 
brakes, is four minutes; although the 
entire operation can be performed in 
three minutes, and has been done in 
two minutes. 

These locomotives are articulated 
machines, each consisting of two semi- 
units, each having a four-wheel bogie 


Insulator. 


are separated, they can be combined 
with any two other semi-units, as may 
be required in making repairs, or for 
other reasons. The controllers are 
fitted with four running notches, giving 
great flexibility of speed regulation, 
and permitting the most economical 
use of power during acceleration. 

Each motor has a continuous rating 
of 1,000 and a maximum rating of 2,000 
horsepower, or a total of 4,000 horse- 
power per locomotive. The motors are 
of the direct-current, field-controlled, 
commutating-pole series type. The 
weight of each motor complete, in- 
cluding cranks, is 43,000 pounds. The 
motors are supplied with direct current 
at 650 volts from the third rail, 
through contact shoes located on either 
side of each truck. The motors, con- 
trol and the complete electric equip- 
ment was furnished by the Westing- 
house Electric & Manufacturing Com- 
pany, while the locomotives were built 
by the Pennsylvania Railroad in its 
own shops at Altoona, Pa. 
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CABINETS. — Johns-Pratt Com- 
pany, Hartford, Conn.; H. W. Johns- 
Manville Company, sole agent, New 
York, N. Y. 

Sheet-steel 
9551, 9552 and 9553, 
adapters for inclosing “Noark” me- 
ter-testing cutout bases and protect- 
ing the meter terminals. 

Listed June 1, 1915. 


cabinets, catalog Nos. 
with sheet-metal 


— Trumbull Electric 
Plainville, 


CABINETS. 
Manufacturing Company, 
Conn. 

Sheet-metal boxes with combination 
switches and cutouts, catalog Nos. 5630 
and 5631. 

Listed May 4, 1915. 


CONDUIT OUTLET PLATES.— 
William H. Hope, 33 Green Street, 
Newark, N, J. 

Cast-iron outlet plates with clamps 
for armored cable. Catalog No. 2, for 
combination gas and electric light out- 
lets, and catalog No. 4, for straight 
electric outlets. 

Listed May 3, 1915. 


CUTOUT BASES, Cartridge Fuse. 
—The Trumbull Electric Manufactur- 
ing Company, Plainville, Conn. 

Slate base. 250 volts, all capacities, 
catalog Nos. 8006, 8007, 8016, 8017. 
600 volts, all capacities, catalog Nos. 
8056-57, 8066-67. 

Listed May 20, 1915. 


CUTOUT BASES, Link Fuse— 
Johns-Pratt Company, Hartford, 
Conn.; H. W. Johns-Manville Com- 
pany, sole agent, New York, N. Y. 

“Noark” meter-testing cutout bases 
for link fuses. 

Catalog No. 9514, 31-60 amperes, 
250 volts, for use in cabinet, catalog 
No. 9552. 

Catalog 
250 volts, 
No. 9552. 

Catalog 
250 volts, 
No. 9553. 

Listed June 1, 


No. 
for 


9515, 61-100 amperes, 
use in cabinet, catalog 


No. 
for 


9516, 101-200 amperes, 
use in cabinet, catalog 


1915. 


CUTOUT BASES, Plug Fuse— 
Johns - Pratt Company, Hartford, 
Conn.; H. W. Johns-Manville Com- 
pany, sole agent, New York, N. Y. 

“Noark” meter-testing cutout bases 
for plug fuses. 

Catalog No. 9501, 0-30 amperes, 125 
volts, catalog Nos. 9505 and 9506, 0-30 
amperes, 125-250 volts, for use in cabi- 
net, catalog No. 9551. 

Standard when properly installed 
in the cabinets with which they are 
listed. 

Listed June 1, 1915. 


FIXTURES, Supports for.— The 
Trumbull Electric ‘Manufacturing 
Company, Plainville, Conn. 

“Slotted” fixture hickeys, with mal- 
leable-iron nipples threaded on each 
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The electrical fittings illustrated 
and described in thic department 
have been approved by the Un- 
derwriters’ Laboratories, Incor- 
porated, following examination 
and tests conducted under stand- 
ards of the National Electrical 
Code as recommended by the 
National Fire Protection Asso- 
ciation. 








end for attaching fixture stems to 
standard insulating joints and fixture 
studs. Catalog Nos. 31050-59 inclu- 
sive, 31082-83, 31085-87 inclusive, 31089 
and 31091. 

Listed June 1, 1915. 


FUSES, Cartridge Inclosed.—Chel- 
ten Electric Company, submittor, 314 
Armat Street, Philadelphia, Pa. Man- 
unfactured by Killark Electric Manu- 
facturing Company, 2005 Locust Street, 
St. Louis, Mo. 

“Chelten Electric 
ridge inclosed fuses, 
250 volts. 

Listed May 20, 1915. 


Company” cart- 
0-600 amperes, 


FUSES, Cartridge Inclosed.—The 
Trumbull-Vanderpoel Electric Manu- 
facturing Company, submittor, Ban- 
tam, Conn. Manufactured by Killark 
Electric Manufacturing Company, 2005 
Locust Street, St. Louis, ‘Mo. 

“Trumbull-Vanderpoel” cartridge in- 
closed fuses, 0-600 amperes, 250 volts. 

Listed May 20, 1915. 


FUSES, Plug.—The Arrow Electric 
Company, submittor, Hartford, Conn. 


Company, 


The Bryant’ Electric 
Edison 


Bridgeport, Conn., “Arrow” 
type, 3-30 amperes, 125 volts. 
Listed May 20, 1915. 


FUSES, Plug.—Connecticut Electric 
Manufacturing Company, Bridgeport, 
Conn. 

C. E. M. Co., Edison plug fuses, 
0-30 amperes, 125 volts. In these fuses 
horn fiber is used for insulation of live 
parts and of brass-rimmed mica cap. 

Listed June 8, 1915. 


FUSES, Plug.—Trenton Electric & 
Conduit Company, Incorporated, Tren- 
ton, N. J. 

Edison plug fuses, 0-20 amperes, 125 
volts. 

Listed June 1, 1915. 


GROUND CLAMPS.—Gillette-Vib- 
ber Company, New London, Conn. 

Type S. 

Listed May 25, 1915. 


HEATERS, Electric.—General Elec- 
tric Company, Schenectady, N. Y. 

“G. E.” heaters, 95-250 volts. 

Circulating water heaters, types L-42, 
L-56, 600-3,000 watts. 
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Air 

watts. 
Beer vat dryer, type A-44, 3,000 watts. 
Listed May 14, 1915. 


heaters, type A-52, 1,200-5,000 


PANELBOARDS.—The Pelton & 
Crane Company, 244 Harper Avenue, 
Detroit, Mich. 

Switchboard equipped with cartridge 
inclosed fuses, flush switches, full-volt- 
age and low-voltage terminals, the lat- 
ter controlled by rheostats; and oper- 
ated on either 110-volt alternating-cur- 
rent or direct-current circuits. 

Listed June 1, 1915. 


RECEPTACLES, For Attachment 
Plugs.—Central Electric Company, 320 
South Fifth Avenue, Chicago, II. 

Receptacles and plugs. Ralco. 

30 amperes, 250 volts, catalog No. 13. 

60 amperes, 250 volts, catalog No. 9. 

Listed March 31, 1915. 


SIGNS, Electric. — Flashtric Sign 
Works, 213 South Clinton Street, Chi- 
cago, Ill. 

Electric signs shown by tests and ex- 
aminations conducted by Underwriters’ 
Laboratories to be in accordance with 
requirements of the National Board of 
Fire Underwriters have labels attached. 

Listed May 13, 1915. 


SWITCH BOXES.—Chicago Fuse 
Manufacturing Company, 1014 West 
Congress Street, Chicago, III. 

Gem type F. 

Listed June 2, 


SWITCHES, Knife.—Electric Power 
Switch Control Company, 255 Fourth 
Street, Portland, Ore. 

Motor-starting switch control, 30 
amperes, 250 volts, three-pole, double- 
throw knife switch with specially de- 
signed interlocking slot attachment to 
control movement of knife switch. 

Listed June 1, 1915. 


1915. 


SWITCHES, Surface Snap. — The 
Trumbull Electric Manufacturing Com- 
pany, Plainville, Conn. 

Two-circuit, two amperes, 250 volts, 
five amperes, 125 volts, catalog Nos. 
330-333, inclusive. 

Three-circuit, two-amperes, 250 volts, 
five amperes, 125 volts, catalog Nos. 
334-337, inclusive. 

Listed May 18, 1915. 


THEATER APPLIANCES.—Gen- 
on. Electric Company, Schenectady, 


G. E. stage cable connectors. 

Double-pole receptacles and plugs 
with current-carrying parts mounted 
in fiber blocks. 

35 amperes, 
79825. 

10 amperes, 125 volts, catalog No. 
79826. 

Standard only for portable stage ap- 
pliances. 

Listed April 27, 1915. 


125 volts, catalog No. 































































































ATLANTIC STATES. 
SPRINGFIELD, MASS.—The Unit- 


ed Electric Light Company plans to 
expend $40,000 for various improve- 
ments. Address Walter L. Mulligan, 
manager. 

HARRISON, N. J.—The Public 
Service Electric Company will install 
a new underground conduit system in 
Fourth Street, replacing its present 


overhead lines. The improvement is 
estimated to cost $35,000. 


JERSEY CITY, N. J.—City Com- 
missioner Henry Byrne has approved 
of the installation of an improved 
street-lighting system on _ Jackson, 
Ocean, Central and Monticello Av- 
enues, and Grove Street, in accord- 
ance with plans recently under con- 


templation; the new system is planned 
to comprise flaming arcs on ornamen- 
tal poles. The Public Service Electric 
Company has been asked to make the 
installation for the city. 


TRENTON, N. J.—The Hudson & 
Middlesex Telephone & Telegraph 
Company is planning for the construc- 
tion of an independent telephone line 
from New York to Washington, and 
has made application to the Board of 
Public Utility Commissioners for ap- 
proval of a $1,000,000 mortgage, the 
proceeds to be used for this purpose. 
William J. Lansley, Perth Amboy, is 
an official of the company. A. 

SCALP LEVEL, PA.—An applica- 
tion for a Pennsylvania charter was 
recently filed by the Scalp Level Elec- 
tric Company, of Scalp Level, Pa., by 
Thomas Fisher, B. L. Simpson and E. 
L. Delaney. The concern will supply 
and manufacture light, heat and power 
by electricity to the people of Scalp 
Level. De 


NORTH CENTRAL STATES. 


DAYTON, O.—The Dayton Power 
and Light Company has been granted 
permission by the State Utilities Com- 
mission to issue $665,000 worth of new 


securities, $300,000 of which will be 
used to pay for improvements. 

FREMONT, O. — The Sandusky 
River Power Company has increased 
its capital from $900,000 to $1,000,000 
and changed its name to the Ohio 
State Power Company. 

TROY, O.—A resolution has been 
prepared to sell $10,000 worth of 
bonds on July 2, the proceeds to be 


used for the purpose of improving the 
Miami county power plant. Address 
President of Board of Local Improve- 
ments. 

ALBANY, ILL.—The electric light 
plant will be improved. Address mayor. 

APPLETON, WIS.—The Wisconsin 
Traction, Light, Heat and Power Com- 
pany will spend approximately $500,- 
000 increasing the capacity of its Ap- 
pleton power plant during the ensuing 
12 months, according to a statement 
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Beggs, president of 


made by John I. 
the company. 

LACROSSE, WI1S.—Plans have 
been completed by the Wisconsin-Min- 
nesota Light and Power Company for 
the erection of a new power station 
and the rehabilitation of its central 
heating system in LaCrosse at an ex- 
penditure of $210,000. The new sta- 
tion will be a stand-by steam plant to 
be operated in conjunction with plants 
of the corporation at Chippewa Falls, 
Eau Claire and Winona. Hydroelec- 
tric power will also be brought into 
La Crosse from the water-power sta- 
tion at Eau Claire and Chippewa Falls. 

CHISHOLM, MINN.—A station is 
to be erected and a number of lights 
are to be installed at the new park on 
Longyear Lake by the Mesaba Electric 
Railway Company, of which E. W. Rey- 
nolds is general superintendent. X. 

HIBBING, MINN.—A plan is being 
talked whereby this village may furnish 
electric light for Leetonia. 


MINNEAPOLIS, MINN.—Plans are 
being prepared by the C. L. Pillsbury 
Company for a new $50,000 power plant 
to be built by St. Joseph’s hospital, St. 
Paul. A considerable amount of new 
machinery, boilers, engines, generators, 
etc., will be needed. Bids will be ad- 
vertised for shortly. C. H. Johnson, 
St. Paul, is architect. X. 

BARCROFT, IOWA.—Bonds to the 
amount of $10,000 will be issued for 
an electric plant. Address city clerk. 

HAZELTON, IOWA.—The propo- 
sition to issue bonds for electric light 
plant carried. Address Mayor. 

LAKEFIELD, IOWA.—The propo- 
sition to issue $31,000 in bonds in or- 
der to properly equip the electric light 
plant and furnish adequate fire protec- 


tion, carried. Address Mayor. 
KANSAS CITY, MO. — The Big 
Niangua Hydroelectric Company, of 


Kansas City, is to build a hydroelectric 
plant as soon as finances can be ar- 
ranged, on the Big Niangua River. The 
estimated cost, $2,500,000, and the con- 
struction will include a reinforced-con- 
crete dam, 1,500 feet long and 160 feet 
high, to develop 30,000 horsepower, 
to be delivered over a transmission line 
120 miles long. 

KANSAS CITY, MO.—An ordinance 
granting a revocable permit to the 
Western Union Telegraph Company 
to lay ducts and conduits for wires and 
pneumatic tubes in the streets, is pend- 
ing in the Council. The company had 
received a permit from the Board of 
Public Works. There was a demand 
that a franchise be required, but the 
permit was the outcome of _negotia- 
tions, under which the city will receive 
$250 a mile per year, and the use of 
9,200 feet of tube free. 

LINDEN, N. D—A. M. Baker, of 
Morris, Minn., is to expend $7,000 on 
the installation of an electric light plant 
here. xX. 
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SOUTH CENTRAL STATES. 


BOWLING GREEN, KY.—Articles 
of incorporation have been filed here 
by the Smiths Grove Light and Ice 
Company, at Smiths Grove, this coun- 
ty. The company has $5,000 authorized 
capital, and the incorporators are J. G. 


Edwards, principal stockholder, and 
J. T. Smith and Edgar Beeler. 
BRAEMAR, TENN.—Cost of the 


plant which the Braemer Power Com- 
pany projects at Braemar Falls, is esti- 
mated at $60,000. As previously noted, 
the company proposes to construct a 
pipe dam and pipe line with a 554-foot 
fall, and to transmit electricity as far 
as Elizabethton, seven miles. L. D. 
Gastieger is secretary. 


DALLAS, TEX.—It is stated by 
Mayor Henry D. Lindsley that the 
construction of a municipal electric 


light plant here will be probably un- 
dertaken if the suit which is now pend- 
ing in the courts to determine the va- 
lidity of the issue of $400,000 of bonds 
that were voted for the purpose more 
than a year ago, is decided favorably. 

GALVESTON, TEX.—The Texas 
Power and Light Company has pur- 
chased the holdings of the Galveston 
Gas Company for a consideration of 


approximately $1,000,000. Extensive 
improvements will be made to the 
plant. D 


MARSHALL, TEX.—The Marshall 
Electric Company plans to build an ex- 
tensive system of power transmission 
lines in this section. The first line to 
be constructed will run from the cen- 
tral station here to Jefferson, a dis- 
tance of fifteen miles. 


WESTERN STATES. 


DILLON, MONT.—The citv of Dil- 
lon, according to City Engineer Wil- 
liam E, Chapman, will install a modern 
lighting system. Reported the instal- 
lation will consist of single and three- 
light units, distributed in the business 
and residence section. Understood bids 
for materials and installation will be 
called for shortly. 

ALBION, IDAHO.—The city coun- 
cil has granted a franchise for light and 
power in this city to the Washington 
Water Power Company, of Spokane. 
It is understood the company will im- 
mediately begin the extension of its 
lines and distributing systems. O. 

BLACKFOOT, IDAHO.—Manager 
Hughes of the Southern Idaho Water 
Power Company and the. city council 
are negotiating for the installation of a 
lighting system in this city. It is un- 
derstood an agreement has_ been 
reached whereby the company will in- 
stall the system and furnish current for 
operation. 

YUMA, ARIZ—W. R. Webb, of 
Gadsden, has been awarded franchises 
for the installation of electric-light, 
water works and telephone and tele- 
graph systems in this city. 
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of the Eugene Water Board, states the 
electric substation transformers and 
other electrical equipment will be re- 
moved from the filter building to the 
new substation at once. Reported the 
municipal system will be extended and 
improved in a small way this sum- 
mer. ; 

OREGON CITY, ORE.—An agree- 
ment has been reached between the city 
council and the business men on Main 
Street whereby a new cluster-lighting 
system will immediately be installed on 
that thoroughfare. According to pres- 
ent plans there will be six light posts 
in each block. 

ABERDEEN, WASH.—By an over- 
whelming majority voters of this city 
at a special election held recently, re- 
fused to grant an electric light and 
power franchise to George Tilden and 
associates, of Seattle. Mr. Tilden, who 
has petitioned nearly every large city 
in Southwestern Washington for a like 
franchise, purposes developing a power 
site on the White River, in the vicinity 
of Tacoma. A 

MONTESANO, WASH.—Recently 
the Northwest Electric and Water- 
works Company issued $500,000 worth 
of bonds for the purpose of making 
needed extensions and improvements in 
Montesano and immediate vicinity. 
The mortgage was given by the North- 
west Trust and Safety Deposit Com- 
pany, as trustee. This company, at this 
time, is building a new power plant on 
the Chehalis River. 


PROPOSALS. 

LIGHTING FIXTURES. — Sealed 
proposals will be received at the of- 
fice of the Supervising Architect, 
Treasury Department, Washington, D. 
C., until July 26, for lighting fixtures 
for the new United States post office 
at Webb City, Mo. Drawings and 
specifications may be obtained from 
custodian of site at Webb City, Mo., 
or at the office of the Supervising 
Architect, Washington, D. C. 


LIGHTING FIXTURES. — Sealed 
proposals will be received at the of- 
fice of the Supervising Architect, 
Treasury Department, Washington, D. 
C. until July 30, for interior lighting 
fixtures for the United States post of- 


fice at Albion, Mich. Drawings and 
specifications may be obtained from 
the custodian of site at Albion, Mich., 
or at the office of the Supervising 
\rchitect, Washington, D. C. 
PANAMA CANAL ELECTRICAL 
SUPPLIES.—Sealed proposals will be 


received until July 1, at the office of the 
General Purchasing Officer of The Pan- 
ama Canal, Washington, D. C., for fur- 
nishing, by steamer, free of all charges, 
on dock at either Colon (Atlantic port) 
or Port of Ancon (Pacific port), Isthmus 
of Panama, the following: Galvanized 
corrugated roofing, electrolytic oxy-hy- 
drogen-generating plant, electric cable, 
cable-end bells, circuit-breaker, glass lamp 


shades, battery zincs, dry cells, pipe fit- 
tings, in accordance with Circular No. 
935. 


NEW PUBLICATIONS. 

BOILER OPERATION.—Bulletin No. 
78 of the Engineering Experiment Sta- 
tion.of the University of Illinois is en- 
titled “A’ Study of Boiler Losses,” by A. 
P. Kratz. This bulletin gives a critical 
analysis of data taken from a series of 
25 trials made on a 500-horsepower boiler 
in the University plant. Copies of the 
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bulletin may be obtained gratis from C. 
7 Richards, Acting Director, Urbana, 

INDUCTANCE. — Scientific Paper 
No. 246 of the Bureau of Standards, 
Washington, D. C., is entitled “Methods 
of Measuring the Inductances of Low- 
Resistance Standards,” by F. Wenner, 
E. Weibel and F. B. Silsbee. Two meth- 
ods, with applications, are given. 

INSTRUCTIONS IN SWITCHING. 
—A. P. Lundberg & Sons, 477 Liverpool 
Road, London, England, has published a 
third edition of the booklet entitled “The 
Teaching of Electric Light Switching,” 
which aims at systematizing the teach- 
ing of this usually ignored branch of elec- 
trical application. The booklet is sent 
free upon application. 

FORD ENGINE TROUBLES.—The 
Norman W. Henley Publishing Com- 
pany, 132 Nassau Street, New York 
City, has published a chart by Victor W. 
Page entitled “The Location of Ford 
Engine Troubles Made Easy.” IIlustra- 
tions of the parts are given, with tabu- 
lated suggestions as to where to look for 
trouble. The price is 25 cents. 

CLEVELAND MUNICIPAL PLANT. 
—A bulletin issued by the City of Cleve- 
land Department of Public Utilities gives 
a progress report of the — elec- 
tric light plant, prepared by W. Bal- 
lard. This gives figures a... what 
has been accomplished by the new plant, 
and refutes a number of misstatements 
which have been published in regard to 
it. 

INDUSTRIAL ACCIDENTS.—The 
United States Department of Labor has 
issued Bulletin No. 157 entitled “Indus- 
trial Accidents Statistics.” This gives 
tables of the number of casualties in the 
different states, with a classification of 
the same. An analysis and discussion of 
the statistics of Illinois, Massachusetts. 


New York and Wisconsin makes up a 
large part of the bulletin. 

ANNUAL REPORT OF SUPER- 
VISING ENGINEERS, CHICAGO 


TRACTION.—The sixth annual report 
of the Board of Supervising Engineers. 
Chicago Traction, covering the fiscal 
year ended January 31, 1913, has been 
published in the form of a volume of 
534 pages. The report gives a sum- 
mary of the proceedings of the board, 
discusses the relation of * suburban 
traction development to that in the 
city of Chicago proper, and gives an 
analytical review of the operation and 


rehabilitation periods of the various 
street-railway companies, records the 
growth of population and earnings, 


discusses in a general way the subject 
of passenger subways to relieve con- 
gestion, and reviews the relations of 
the municipality to the companies. As 
usual, detailed reports are included 
from the various departments of the en- 
gineering and accounting staffs. Com- 
prehensive data and a large number of 
illustrations accompany the report. 


NEW INCORPORATIONS. 

DETROIT, MICH. — The Eagle 
Electric Company has been incorpo- 
rated with a capital of $100,000. 

CHICAGO, ILL. — The _ Eastern 
Electric Sales Company has changed 
its name to the International Electric 
Company. 

VAN WERT, O.—The Northwestern 
Ohio Light Company has been incor- 
porated with a capital of $10,000 by 
Lindsey Hooper, U. S. Brandt, J. H. 
Brandt, C. A. Radcliffe and W. P. Hurd. 
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CLEVELAND, O.,—The Advance 
Electric Company has been. organized 
with a capital of $2,000, by J. W. Abel 
and others. 

FOX LAKE, WIS.—The Fox Lake 
Light and Power Company, has been 
incorporated with a capital of $5,000, 
by D. C. West and others. 

. CAMPO, TEX.—Central Service 
Company. Capital stock, $200,000. In- 
corporators: F. J. Hardey, W. J. Hef- 
ner, E. L. Correll and others. 

ELIZABETHTOWN, KY. — The 
Horse City Light and Power Company 
has been incorporated with a capital 
of $10,000, by J. P. Todd and others. 

CLEVELAND, O—The Advance 
Electric Company. Capital, $2,000. In- 
corporators are J. W. Abel, Willia 
Langer, W. R. Winn, Z. F. Harris and 
O. J. Buckley. 

EMMETSBURG, ME.—The Enm- 
metsburg Electrical Company has been 
organized to erect, maintain and oper- 


ate electric power plants. Capital 
stock, $35,000. 

CINCINNATI, O.—The Home Elec- 
tric Company. Capital, $10,000. In- 
corporators: W. C. Adams, F. L. 
Wanderer, H. L. Town, C. G. Andrews 


and L. J. Adams. 

LAKETON, IND.—The Akron and 
Lakeland Utility Company has been 
organized to build an electric plant at 
Laketon. The new concern will be cap- 
italized at $25,000. 

CEDARVILLE, ILL. — Cedarville 
Park Power and Electric Company. 
Capital, $5,000. Incorporators are Wil- 
liam M. Clingman, John Bollman and 
Smith C. Thompson, 

CLEVELAND, O.—The Ohio Elec- 


tric and Manufacturing Company. In- 
corporators are Harry Frankel, Dave 
Frankel, Morris Shapero, H. A. Kan- 


gesser and Frieda Frankel. 

ATHENS, O.—The Central Electric 
Producing company: Capital, $300,000. 
gg ne omen . Manington, O. 

Harrison, H. “2 Allread, E. H. Da- 
ed and H. R. Schweinsberger. 

EL CAMPO, TEX.—The Central 
Service Company has been incorpo- 
rated with a capital of $200,000 by F. 


J. Hardey and others, to deal in ice, 
electric light and power, etc. 
BUFFALO, N. Y.—The _ Buffalo 


Light Company has recently been in- 
corporated with a capital stock of $10,- 
000. The incorporators are S. N. 
Rogers, of Doby Springs, D. G. Rogers, 
of Buffalo. 

ROCHESTER, N. Y.—The Roches- 
ter Electrical Supply Company has 
been incorporated with a capital of 
$25,000, by Carl F. W. Kaelber, Clar- 
ence M. Platt, Bernard E, Finucane, all 
of Rochester. 

NEW YORK, N. Y.—United States 
Six-in-One Sales Corporation. To 
manufacture electrical appliances. Cap- 
$5,000. Incorporators: John H. 
Wallace, Russell D. Burchard and 
Agnes Wyman. 

NEW YORK, N. 
vertising Company, Incorporated. Elec- 
tric signs, etc. Capital, $5,000. In- 
corporators: Francis Kammer, Max A. 
Kammer, and William B. Whelpley, of 
New York City. 


Y—Kammer Ad- 


NEW YORK, N. Y.—The Opales- 
cent Bent Glass Company, Incorpor- 


art glass work, electric light fix- 
globes, etc. Capital, $10,000. In- 
Simon H. Lewis, William 


ated; 
tures, 
corporators, 
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S. Evans, and Henry Altbach, all of 
New York City. 

NEW YORK, N. Y.—Charles R. 
Gracie, Incorporated. To manufacture 
electric novelties, electric wooden 
lamps, etc. Capital, $5,000. Incorpo- 
rators Charles R. Gracie, Charles 
Deimling and Edward J. Dunn. 

PORTLAND, ORE.—Articles of in- 
corporation have been granted the 
Light House Electric Company. The 
company is capitalized at $4,000. Incor- 
porators are George L. Boynson, L. 
Welch and Jennie A. Robeson. 

NEW YORK, N. Y.—Cleveland 
Sales Company, Incorporated; to deal 
in motors, dynamos, generators, etc. 
Capital, $10,000. The incorporators are 
Joseph O. Laino, Norman N. Rulisom, 
and M. Anton, of New York City. 

NEWARK, N. J.—The Beaver Elec- 
tric Lamp Company has been incor- 
porated with a capital of $100,000, to 
manufacture electric lamps. The in- 
corporators are Edmund Beatty, Fred- 
erick Rosseter and Philip Dreyfuss. 

GLENSIDE, PA.—The° Brockline 
Underground Electric Manufacturing 
Company was recently incorporated 
with a capital of $5,000, to manufacture 
electrolysis bonds, tools and do under- 
ground construction. President, E. L. 
Brocking; Treasurer, T. C. Allen. 

ALBANY, N. Y. — The Western 
Power Corporation was incorporated 
recently with a capital of $7,080,000. The 
directors of the new concern are 
Charles F. Ayer, John R. Freeman, 
Frank H. Davis, Richard M. Reed, 
Benjamin F. Yoakum and Richard B. 
Young. 

EL CAMPO, TEX.—The Central 
Service Company has been organized 
here with a capital stock of $200,000, 
for the purpose of building and oper- 
ating an electric light and power plant. 
It will construct a system of power 
transmission lines to neighboring com- 
munities and farms. P. J. Hardy is 
interested. 

CHICAGO, ILL.—The Pittsburgh 
Electric Specialties Company of Pitts- 
burgh, Pa., was recently incorporated 
in the State of Illinois with a capital 
of $50,000. The company has opened 
offices at 218 South Wabash Avenue, 


Chicago. Attorney-in-fact in Illinois 
is A. C. Wales. The concern recently 
incorporated in Pennsylvania. S. 


LOUISVILLE, KY.—The West En- 
gineering Company has been incor- 
porated here with $5,000 capital, Wil- 
liam M. West, principal stockholder, 
the incorporators including Irvin Mar- 
cus and Leon Lewis. Headquarters 
have been established at 233 Soutt 
Fifth Street. The corporation proposes 
to install and operate power plants and 
fuel-saving devices, paying particular 
attention to getting efficiency out of 
power equipments. G. 

SPRINGFIELD, MASS.—The New 
England Westinghouse Company has 
been incorporated under the laws of 
Massachusetts, with a capital of $2,- 
000,000. The incorporators are George 
H. Cox, Carl A. DeGorsdorff, George 
C. Wing and S. St. John Morgan. The 
new company will operate the plants of 
the J. Stevens Arms and Tool Company 
and the Stevens-Duryea Company, 
which have recently been acquired by 
the Westinghouse interests. The en- 
tire stock of the new company is owned 
by the Westinghouse Electric & Man- 
ufacturing Company. 



















































































FINANCIAL NOTES. Reports of Earnings. 

The Kanawha Traction and Electric REPUBLIC RAILWAY & LIGHT. 
Company, recently formed by a consoli- pinata sa42 336 5246-882 
dation of the Kanawha Traction Com- Net atter taxes... $5,097 92,71 
pany and the Parkersburg, Marietta and Surplus after charges... 28,257 36,208 
Interurban Railway Company has sold ay preferred 2.300 10,251 
$1,000,000 notes to a syndicate formed by Three months’ gross... 724,837 739,118 
the Fidelity Trust Company, of Balti- Net after taxes. -- 268,258 273,268 
more Surplus after charges.. 97,625 106,586 

a a a . 7 ° Balance after preferred ie aa 

West Virginia Traction and Electric GION cicorsterecicnticnoces 19,754 28,715 
Company, a subsidiary of Eastern Power — 
and Light Corporation, has sold to KEYSTONE TELEPHONE COMPANY. 

a syndicate formed by William P. Bon- 1915 1914 
so - . “143 548 110,82 
bright & Company and William Mor- Bay bain mR. PRETO at rg a4 
ris Imbrie & Company, New York, $1,- ergban , ceecseseeerneeeeee 82,375 30,698 
5 10-ve six-per- ._ Five months’ gross... 557,277 544,822 
500,000 two-year six-per-cent bond se — 281, 13 376,267 


148,994 146,604 





cured notes, which are being offered at Surplus 
98 and interest. The collateral behind 


the notés consists of $1,875,000 first and MT. WHITNEY POWER & ELECTRIC. 
refunding six-per-cent bonds deposited —_ $ 1s 3 oo557 
7 . aa . aiiaien tate _ April gross................... $ 56,692 56,557 
with the Bankers Trust Company as trus- Wot after taxes... 36,167 32,900 
tee. Earnings of West Virginia Trac- Surplus after charges... 23,052 21,160 
tion and Electric for the year ended April Twelve months’ gross... 691,301 = 643,237 
30. 1915. were “me ately Oo and Net after taxes............ . 415,793 33,732 
30, 1915, were approximately two and Surplus after charges... 266,593 211,277 
one-half times the requirements for the enemies 
interest on these notes, and the company GRAND RAPIDS RAILWAY. 
is paying dividends at the annual rate of 3 1915 33 sone . 
seve or ce its eferred 2 7° ON SS EEE ; 83,35: 101,45 
o- en per cent on its preferred and five i. a a... 16'328 34438 
per cent on its common stock. _ Surplus after charges... 2,626 20,900 
The meetings of the stockholders of Twelve months’ gross.... 1, 258, p= Ls ag7 
> Testing se Electric ; P . Net after taxes............... i 7 7 
the Westinghouse Electric and Manu Surplus after charges... 261,218 313691 
facturing Company and of the West- Balance after preferred ; 
inghouse Machine Company were held dividends -...................... 186,218 238,691 
Wednesday afternoon, June 9, at the a 
offices of the two companies in East MF pe the pe 
Pittsburgh, Pa., and the following di- Comsenentes carmings © 1s airy 
rectors were elected: Westinghouse April gross........................$ 376,470 $ 378,336 


Electric and Manufacturing Company, J 
Edwin F. Atkins, Charles F. Brookerand Net pe ay 

















E. M. Herr, four years; John R. Mc- February gross . 361,307 360,088 
Cune and Jerome Hamauer, three »-ty bt ve4 ee ies 
years; Westinghouse Machine Com- Net earnings - 499/167 202°942 
pany, J. D. Callery, E. M. Herr, H. T. Four months’ gross..... 1,489,663 1,503,580 
y> . ie ’ r ; =e ae 748.92 
Herr, William McConway, John R. Net earnings.................... 766,675 748,929 
McCune, Joseph W. Marsh, L. A. Os- 
borne, Guy E. Tripp and H. H. West- PACIFIC LIGHT & POWER. 
inghouse, one tars ‘ April STORMS ...ccccccecess 231,33! $208,363 
ividends. Net after taxes »505 125,086 
T Rate. Payabi Other income ............ 10, 910 13,509 
Am. Tel. & Tel ~Q 2% duly 15 Serplusatter charges... 66602 38,964 
Se - ~~ e. 2. ae s ¢ the s.... 55,602 3,9 
——S a & it. pe -Q 1.75% 5 1 Four months’ gross ...... 909,761 843,017 
on ee oom ae ee 5 \ Net after taxes........... 591,983 474,369 
oe en Se es Gee meme ........... 44,642 62,780 
Cole , eR a? wy Q 1.75% July 1 Total income ............ 636,625 537,150 
at., - & . Surplus after charges..... 204,536 153,007 
rT. : sai .- QQ 15% July 1 
Columbus Ry., ‘Lt. & Pr. 
pf. oo 2% fs COLUMBUS RAILWAY, POWER & LIGHT. 
Con. Traction S-A 2 % July 15 : 1915 1914 
Detroit Edison.............. — 1.75% July 15 April gross ........... $ 247,363 $ 248,748 
Dom. Pr. & Lt. Ltd. pf.— 2 % July 15 Net after taxes........ 95,523 94,663 
East. Mich. Edison — 1 % July 1 Surplus after charges.. 56,312 53,463 
Elec. Stor. Battery -Q 1 % July 1 12 months’ gross...... 3,074,166 3,040,893 
alifax ‘ ays 2 % July 2 Net after taxes........ 1,212,412 1,079,044 
Halifax Tramways .-@ 2 Y uly 2 ~ SL4,326 
Kan. Gas & Elec. pf........ Q 1.75% July 1 Surplus after charges. 738,585 591,805 
New England Pr..... -Q 15% July 1 Balance _ after pre- 
New England Tel. & Tel. Q 1.75% June 30 ferred dividends .... 453,462 306,682 
N. Y. State Rys........ -Q@ 1 % July 1 ese 
N. Y. State Rys. pf .-Q 1.25% July 1 CUMBERLAND COUNTY POWER & LIGHT. 
Otis Elevator . .Q@ 1.25% July 15 91f 1914 
Otis Elevator pf .2@ 15% July 15 April gross ........... $ 186,786 $ 186,734 
Reading Trac. .... .. § 15% July 1 Net after taxes ...... 74,965 71,026 
Republic Ry. & Lt. pf... Q@ 1.5 % July 15 Surplus after charges.. 4,562 7,281 
Shawinigan Water & Pr. Q 1.5 % July 10 12 months’ gross ..... 2,543,812 2,407,857 
So. New Eng. Telep Q 1.75% July 15 Net after taxes ...... 1,106,328 1,023,139 
Wash. Water Pr..... Q $1.50 July 1 Surplus after charges.. 343,368 281,665 
West India Elec........ .Q 1.25% July 1 Balance after pre- 
Westghse Elec. Mfg Q 1 % June 30 ferred dividends .... 205,368 143,665 








CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING 
EXCHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


Demeter: Tak, Be Te, CE TD cer ninccsticnirenttineeiinininnanmanninminniaitiidgns 123% 122% 
Commonwealth Edison (Chica @o)...................ccccccccsccecoeesssereseeeees ...134 134 
Edison Electric Illuminating (Boston)............... . 

Electric Storage Battery common (Philadelphia) .. 
Electric Storage Battery preferred (Philadelphia) ian § 
General Blectric (New York). ....................ccccoccssesceseee .---172 1725 
Kings County Electric (New York)............... a 
Massachusetts Electric common (Boston)... -_ 
Massachusetts Electric preferred (Boston).. signghemininnsiie SS 35%4 
National Carbon COMMON (CRICRGBO) ..........--2ncccecccesececeseeccececcsesesesscnseress , 140 
National Carbon preferred (Chicago).. in 


























New England Telephone (Boston)....... 12 
Philadelphia Electric (Philadelphia)... 23% 24% 
Postal Telegraph and Cables common (New York). 79 79 
Postal Telegraph and Cables preferred (New York)........... 65 — 
Western Union (New York).. : 66% 67% 
Westinghouse common (New York) pesedeninia 97 98% 
Westinghouse preferred (NeW York) .....................0cc--ccse-esecesesereneetsnnnnneneees , 125 120 
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PUGET SOUND TRACTION, LIGHT & POWER. 
191 


5 1914 
March gross ........-. $ 615,210 713,650 
Net after taxes ...... 213,628 276,790 
Surplus after charges 32,387 101,539 
12 months’ gross...... 8,169,612 8,713,435 
Net after taxes ...... 3,231,192 3,698,411 
Surplus after charges. 1,096,143 1,613,646 





CLEVELAND ELECTRIC ILLUMINATING. 
(Central States Electric Corp. Subsidiary). 
915 1914 


1 
April BRCM scccccoeces $ 373,810 $ 374,123 
Net after taxes........ 191,082 183,327 
Surplus after ——, 

amortization a n 

preferred dividends. - 155,648 147,296 
Balance after depre- 

CO eae ee 118,267 109,883 
12 months’ gross..... 4,253,279 4,205,823 
Net after taxes....... 2,041,727 2,043,033 
Surplus after interest, 

amortization and 

preferred dividends... 1,620,085 1,631,172 
Balance after depre- 

SEE éwennsnsvensex 1,194,758 1,211,615 





NORTHERN OHIO TRACTION & LIGHT. 
1915 


91 1914 

April SYOGB ..ccccccces $ 279,282 $ 287,719 
Net after taxes........ 95,744 114,397 
Surplus after charges 44,321 64,066 
Balance after pre- 

ferred dividends 27,998 48,344 
Four months’ gross... 1,101,351 1,080,884 
Net after taxes....... 391,900 412,582 
Surplus after charges. 187,463 212,427 
Balance after pre- 

ferred dividends 122,173 152,236 





PHILADELPHIA RAPID- TRANSIT. 
1915 1914 


May gross $ 2,070,160 $ 2,178,842 








_. a 856,220 918,332 
Surplus after charges 83,902 112,859 
Eleven months’ gross.. 21,846,996 22,195,755 
OE sicsecinenhipesictncitilinesaleiieiiinina 9,146,851 9,105,773 
Surplus after charges.. 228,070 287,963 
BRITISH COLUMBIA ELECTRIC. 
; 1915 1914 
OO ical ct $ 540,861 $ 698,508 
Net after taxes.. sais 55,308 195,962 
Ten months’ gross... .. 6,295,905 7,450,590 
Net after taxes.................. 1,284,860 2,024,821 


GEORGIA RAILWAY & POWER. 





1915 1914 
7 eee 514,007 *$ 568,878 
Expenses and ‘taxes. 294,428 309,632 
Net earnings .................... 219,579 259,246 
Five months’ gross.... 2,646,696 2,575,699 
Expenses and taxes 1,563,317 1,477,828 
Net earnings ........ . 1,085,379 1,097,871 








*Large receipts in M ay, | 1914, due to Na- 
tional Convention of Shriners. 


NEW ENGLAND POWER. 


Five months ended May 31, 1915: 
915 1914 





Gross SE: $557,236 $430,148 
Net after taxes............ 361,960 271,192 
Balance after bond in- 
TINUED -. -cisiehsienecinninibeipsithidiesiies 204,242 132,171 
Surplus after other inter- 
EI 183,629 122,606 
Balance after preferred 
et ee 61,358 19,856 


CLEVELAND ELECTRIC ILLUMINATING. 
















(Central States Electric Corporation Sub- 
sidiary.) 
1915 1914 

i fF ee neon $ 349,550 $ 348,058 
Oe eae 173,133 162,788 
Surplus after interest, 

preferred dividends 

and amortization .......... 137,698 126,024 
Balance after enntntnenanst 

tion ... . 102,743 91,219 
Five months’ “gross. . 1,928,366 1,929,537 
Net after taxes...... 1,005,240 947,008 
Surplus after interes 

preferred dividends 

and amortization .......... 828,086 764,082 
Balance after oenneatanaral 

—————_ * 571,128 
Twelve months’ “gross... 4,254,772 4,246,805 
Net after taxes.................. 2,052,071 2,053,418 
Surplus after interest, 

preferred dividends 

and amortization .......... 1,631,759 1,638,390 
Balance after deprecia- 

EEE Widiemeadieineedoneies 1,206,282 1,214,735 

VIRGINIA RAILWAY & POWER. 
1915 1914 

DD iicccstainibiiicill 4 407,694 $ 433,497 
| eee oo 41 22 230,004 
Net after charges.... 92,430 
Eleven months’ gross.. 4,717,587 
Ne 2,465,121 
Net after charges............ : 899, 343 971,000 
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COLUMBIA GAS & ELECTRIC, 
Columbia Gas & Electric Company and 
the Union Gas & Electric Company re- 
port consolidated income accounts for the 
1914, as 


fiscal year ended December 31, 
follows: 


Gross earnings.................. 
Expenses and taxes....... 
Net earnings.... 
Other income... 
Total income 
Cin. G. & E. 








rentals... 


Cin. Gas Tr. rentals........ 718,208 
Interest U. G. & E. Co. 80,949 79,172 
U. G. & E. earnings to 

stock not owned........ 586 325 
Interest Columbia G. & 

E. first 5s . 516,240 499,225 
Interest Columbia G. & 

E. debentures............... 123,262 61,600 
Other interest Columbia 

Gas & Electric............ 35,452 28,298 
0 a 391,038 219,121 
Sinking fund Col. G. & 

|e 2. eee 95,005 95,005 

EAST ST. LOUIS & SUBURBAN. 
1915 1914 

pC eee eee $ 193,827 $ 213,998 
Net after taxes ....... 74,289 70,671 
Surplus after charges. 13,293 14,963 
12 months’ gross ...... 2,531,939 2,745,570 
Net after taxes........ 1 "012, 278 1,043,733 
Surplus after charges... 274,476 436,643 
Deficit after preferred 

GEE 6:-0s600s0<0-0 25,524 *99,143 

*Surplus. 





NASHVILLE RAILWAY & LIGHT. 
(Tennessee Railway, Light & Power 


seeeeemned 
915 1914 

ABT BIGEB  .ccccessces $ 76 040 $ 186, — +4 
Net after taxes ...... 72,09 69,756 
Surplus after charges.. 30,099 28,418 
12 months’ gross...... 2,216,599 2,228,645 
Net after taxes ........ 921,623 824/152 
Surplus after charges.. 430,504 343,933 
Balance after pre- 

ferred dividends ..... 305,504 218,933 





CHATTANOOGA RAILWAY & LIGHT. 


(Tennessee Railway, Light & Power 
Subsidiary). 




















915 1914 
Oe $ 87,745 $ 90,429 
Net after taxes ....... 29,212 32,828 
Deficit after charges.. 79 *5,232 
12 months’ gross 1,049,582 1,200,748 
Net after taxes....... 344,566 483,247 
Deficit after charges.. 1,627 *171,674 
*Surplus. 
NEW YORK a 
- 19 1914 

April gross ............ aa «6S 7388 $ 1,148,888 
Net after taxes............ "323,288 319,598 
Other income.... nes 46,228 31,626 
Total income.............. . 369,516 351,224 
Interest on underly- 

ing bonds .................. 225,520 224,887 
Income available for 

interest on com- 

pany’s bonds............ 143,995 126,337 
Interest on refund- 

_ i = : 60,173 54,320 
Surplus ae »822 72,016 
Ten months’ gross.... 11, 126° 974 11,485,016 
Net after taxes... 3,130,581 3,257,097 
Other income... 422,804 321,170 
Total income ... . 8,553,384 3,578,267 
Interest on underly- 

 , =a 2,288,024 2,256,491 
Income available for 

interest on com- 

pany’s bonds............ 1,265,360 1,321,776 
Interest on refund- 

OE ESE ae 571,192 543,198 

P 694,168 778,578 





Passengers carried... 220,808,262 226,341,746 


PERSONAL MENTION. 

MR. F. H. BETHELL, vice-president 
of the New York Telepnone Company, 
has been elected village president of 
Scarsdale, N. 

MR. WILLIAM J. ROONEY has 
been appointed Inspector of Wires for 
the city of Waltham, Mass. He is a 
graduate of Massachusetts Institute of 
Technology, 1915. 

MR. HENRY G. HAFNER, of the 
Central Electric Company, Chicago, IIl., 
is receiving the congratulations of his 
many friends on his marriage, June 22, 
to Miss Louise N. Nichols. After a 
month’s honeymoon in Glacier Na- 
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tional Park, Mr. and ‘Mrs. Hafner will 
make their home in Chicago. 

MR. H. T. MATTHEW has been 
appointed Pacific Coast representative 
of the Society for Electrical Develop- 
ment. Mr. Matthew has been in the 
United States since 1898. He entered 
the employ of the McGraw Publishing 
Company a few years later, and repre- 
sented them on several of their pub- 
lications, for the past three years being 
located on the Pacific Coast. Mr. 
Matthew is widely acquainted among 
electrical men, and his standing in the 
industry and ready faculty for making 
and holding friends make him a strong 
addition to the excellent organization 
already in the field working for the so- 
ciety. 

MR. F. W. SCHUSTER has re- 
signed his position as advertising man- 
ager of the Meadows Manufacturing 
Company, Pontiac, Ill., manufacturers 
of electrically-operated washing ma- 
chines and other portable and station- 
ary steel-frame apparatus, to accept a 
similar position with the A. H. Ander- 
son Printing Company at Streator, Ill. 
The latter company specializes in cata- 
log, folder and other commercial print- 
ing, as well as loose-leaf systems, book- 
keeping sets, etc. One of Mr. Schus- 
ter’s first duties in his new position 
will be to prepare copy and layouts 
for electrical manufacturers and job- 
bers who purchase their printed mat- 
ter from the A. H. Anderson Printing 
Company. 

MR. W. J. BALL, secretary of the 
Tri-City Electric Company and man- 
ager of the Moline (Ill.) branch of the 
company, has been elected president of 
the Moline Commercial Club. This is 
the representative commercial organi- 
zation of the city, which has a popu- 
lation of about 30,000. Mr. Ball is 
serving his second term as president of 
the Illinois State Electrical Contrac- 
tors’ Association. He has served for 
several terms as president of the Tri- 
City Electrical Employers’ - Associa- 
tion, and is a member of the American 
Institute of Electrical Engineers, II- 
luminating Engineering Society, Soci- 
ety for Electrical Development, Na- 
tional Electrical Contractors’ Associ- 
ation and the Jovian Order. In elect- 
ing Mr. Ball as president of the Moline 
Commercial Club the members have se- 
lected one of the most active and ca- 
pable business men in Moline. In ad- 
dition to his civic and business affili- 
ations he has found time for much 
community and social work, and has 
been selected as toastmaster for the 
annual Alumni banquet which will be 
held by the Alumni of the local high 


school. 
OBITUARY. 


MR. JOSHUA HALE, a Boston 
electrical engineer, was killed by an 
automobile at Newburyport, Mass., June 
15. He was on his way to the train, and 
was struck by the car, which was back- 
ing away from the station. Mr. Hale 
was prominent in his home town of 
Newburyport, and was well known in 
Moline, Ill., where he once lived. The 
widow, who was Florence Gould, of 
Moline, survives. 


DATES AHEAD. 

Michigan Section, National Electric 
Light Association. Annual convention 
cruise, Steamer Rochester, June 26 to 
30. Secretary, Herbert Silvester, 18 
Washington Avenue, Detroit, Mich. 

American Institute of Electrical En- 
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gineers. Annual convention Deer Park 
Hotel, Deer Park, Md., June 29-July 2. 
Secretary, F. L. Hutchinson, 29 West 
Thirty-ninth Street, New York, N. Y. 

Ohio Electric Light Association. An- 
nual convention, Cedar Point, O., July 
20-23. Secretary, D. L. Gaskill, Green- 
ville, O. 

National Electrical Contractors’ Asso- 
ciation of the United States. Fifteenth 
annual convention, San Francisco, -Cal., 
July 21-24. Secretary, George H. Duffield, 
41 Martin Building, Utica, N. Y. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


International Association of Municipal 
Electricians. Annual meeting, Gibson 
Hotel, Cincinnati, O., August 24-27. Sec- 
retary, C. R. George, Houston, Tex. 

Association of Iron and Steel Electrical 
Engineers. Annual convention, Hotel 
Statler, Detroit, Mich., September 8-11. 
Secretary, W. T. Snyder, McKeesport, Pa. 

American Electrochemical Society. 
Twenty-eighth general meeting, San Fran- 
cisco, Cal., September 16-18. Secretary, 


Joseph W. Richards, South Bethlehem, 
Pa. 


RM MHHAHO_HO_HAHOHAHAgA- SS 
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International Engineering Congress, 
San Francisco, Cal., September 20-25. 
Executive secretary, E. J. Dupuy, Fox- 
croft Building, San Francisco, Cal. 

Illuminating Engineering Society. An- 
nual convention, New Willard Hotel, 
Washington, D. C., September 20-23. As- 
sistant secretary, Joseph Langan, 33 West 
Thirty-ninth Street, New York, N. Y. 

Telephone Pioneers of America. Annual 
meeting, San Francisco, Cal., September 
21-23. Secretary, R. H. Starrett, 15 Dey 
Street, New York, N. Y. 


A 
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L. B. Allen Company, Incorporated, 
4517 North Lincoln Street, Chicago, 
Ill., manufacturer of the well known 
line of Allen fluxes and soldering tools, 
announces that it has a very success- 
ful soldering flux for aluminum, as well 
as that for the other metals which have 
been commonly soldered. 

Universal Motor Company, Oshkosh, 
Wis., has issued bulletin No. 20 describ- 
ing Universal generator These 
comprise an internal-combustion en- 
gine, either direct-connected or belted 
to a generator, and are made in various 
sizes up to three kilowatts capacity. 
They are designed particularly for rural 
house and farm lighting, battery charg- 
ing, boat lighting, wireless telegraphy, 
etc. 

Wagner Electric Manufacturing 
Company, St. Louis, Mo., has prepared 
for distribution an attractive wall cal- 
endar (13 by 21 inches) covering the 
period from June, 1914, to June, 1915. 
The young Wagner mascot is shown 
appropriately to the season in college 
cap and gown and pointing to the 
comet-emphasized comma in the com- 
pany’s slogan “Wagner, Quality.” The 
is an attractively colored sky- 


sets. 


picture 


scape 


The R. D. Nuttall Company, Pitts- 
burgh, Pa., has issued catalog No. 13, 
covering electric-railway gears, pinions 
general data on 


and trolleys: it gives 


Nuttall railway-motor gearing for 
Westinghouse and General Electric 
equipments, Nuttall trolleys, harps and 
wheels, flexible couplings of the spring 
and buffer type, and electric-railway- 
compressor gears. The company has 
also issued catalog No. 12 on mine and 
industrial gears, pinions and trolleys; 
this publication covers mine-haulage- 
locomotive gears, pinions and trolleys, 
mining-machine gearing, and _ gives 
mine-haulage data and general data for 
ordering industrial gears. 

American Sheet & Tin Plate Com- 
pany, Pittsburgh, Pa., has issued a 
number of new publications, of which 
the one entitled “Better Buildings” 
points out the value of its roofing and 
siding plates for a great many types of 
buildings, such as factories, mills, ware- 
houses, garages, barns, train sheds, etc. 
Data on these products are given, also 
many valuable suggestions and dia- 
grams on the construction of simple 
buildings. Another publication de- 
scribes “Apollo Best Bloom Galvanized 
Sheets.” These are copper-bearing 
sheets used extensively for the con- 
struction of buildings, as well as for 
culverts. Another publication gives a 
discussion on the subject of corrosion, 
prepared by D. M. Buck, metallurgical 
engineer. This gives an account of a 
series of tests made with various roof- 
ing materials, and shows the superior- 
ity of copper-bearing steel. Still an- 


other publication is entitled “Copper, 
Its Effect Upon Steel for Roofing Tin.” 
This also refers to corrosion tests of 
copper-bearing steel products, and gives 
data on various sheet materials of this 
type produced by the company. 

Roller-Smith Company, 203 Broad- 
way, New York City, has issued a 
number of new bulletin sheets for its 
loose-leaf catalog. No. 71 deals with 
industrial circuit-breakers ranging from 
3 to 100 amperes. Nos, 73 and 74 are 
cevoted to standard circuit-breakers of 
the plain overload, no-voltage, shunt- 
trip and combination types. No. 75 
cescribes reverse-current relays. Nos. 
81 and 82 cover portable instruments 
for direct-current and alternating-cur- 
rent circuits, respectively. No. 
takes up alternating-current switch- 
board instruments. No. 85 describes 
Hartmann & Braun vibrating-reed fre- 
quency meters of the switchboard, 
portable and combination types. No. 
86 deals with signal-system-testing 
voltammeters. No. 91 covers several! 
types of direct-current switchboard in- 
struments. No. 92 is devoted to port- 
able ohmmeters, portable Wheatstone 
bridges and bond testers. Nos. 96, 97 
and 98 cover Columbia induction-type 
switchboard watt-hour meters, commu- 
tator-type direct-current watt-hour me- 
ters, and shunted astatic direct-current 
switchboard watt-hour meters, respec- 
tively. 


Record of Electrical Patents. 


Our weekly record of the United States electrical patents issued is based on the Official 


Gazette of the United States Patent Office. 


Owing to the practical exhaustion of the ap- 


propriation for printing the Gazette and specifications of patents issued, the Official Gazette 


for June 15, 
July 1, 


when the appropriation for the next fiscal year becomes available. 


1915, giving the patents issued on that date, will not be published until after 


Our record of 


electrical patents of June 15 will therefore appear as early in July as possible. 


The following United States electrical 
patents expired on June 21, 1915: 

605,835. Electrolytic Production of Amal- 
Et E. Andreoli and G. Andreoli, 
London, England 

605,842 Electrically Heated Charge for 
Cartridges or Shells. L. W. Bates, Chicago, 

605,850. Electric Motor. F. E. Briner, St. 
Louis, Mo 

605,862 
Wayne, Ind 

605,913 Telephone 
Ray, Boston, ss 

605,915 Elec > Clock-Controlled Switch 
Mechanism. R . Rollins, Hartford, Conn. 

605,941 Electric Block-Signal System for 
Railways L. C. Werner, Broad Brook, 
Conn. 


gams, 


Electric Meter. T. Duncan, Fort 


Transmitter. F. A. 


Patents Expired. 

Electric Meter. T. 
Ind 

Controlling Mechanism for Elec- 
tric Motors. G. Gibbs, W. S. Johnson and 
H. Winkenwerder, Milwaukee, Wis. 

605,956. Controller for Type-Casting and 
Setting Machines. G. A. Goodson, Minneap- 
olis, Minn. 

605,957. 
ter for Composing Machines. G. A. 
son. 

606,004. Thermal Circuit-Closer. L. 
din and J. A. Dewson, Reading, Pa. 

606,009. Electric Controller. M. W. Hanks, 
Madison, Wis. 

606,012. Electric-Current 
J. Hogan, New Haven, Conn. 

606,015. System of Electrical Distribution 


605,949 Duncan, Fort 
Wayne, 


605,953. 


Differential Letter-Space Regis- 
Good- 


Em- 


Controller. J. 


Pittsburgh, 
for 


Lamme, 
Compensating 
Changes. C. 


and Regulation. B. G. 

606,033. Means for 
Temperature- Resistance 
Scott, Pittsburgh, Pa. 

606,056. Alternating-Current Electric 
Motor. R. H. Hassler, Pittsburgh, Pa. 

606,076. Electric Alarm System. A. Oven- 
den, Akron, O. 

606,108. Electric Arc Lamp. F. Wright, 
Newburgh, N. Y. 

606,127. Electrode for Arc Lights. C. S. 
Dolley, Philadelphia, Pa. 

606,162. Telephone-Exchange System. W. 
W. Dean, St. Louis, Mo. 

606,167. Electric Brake. E. W. G. C. Hoff- 
mann, Charlottenburg, Germany. 

606,171. Shunt for Electric Circuits. O. B. 
Shallenberger, Rochester, Pa. 








